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INSPECTION OF NIAGARA FALLS POWER COMPANY 
TUNNEL. 

The tunnel which discharges the tailrace water of the 
Niagara Falls Power Plant enters the Niagara River be- 
low the Falls, close to the point at which one abutment 
of the upper steel arch bridge, the longest arch span in 
the world, is located. Some anxiety has risen regarding 
this abutment, lest it might have been damaged by the 
rush of water from the tunnel; and, with a view to 
making an examination by divers, it was decided to 
close the gates leading from the river above the 
Falls to the penstocks of the Niagara Falls Power 
Company, and so shut off the flow of water through the 
tunnel. 

It is stated that the engineers found the abutments 
of the bridge to be in good condition. Advantage was 
taken of the opportunity presented by the shutting 
down of the intake gates to examine the Niagara Falls 
tunnel. This was found to be in excellent condition, 
none of the bricks being out of place, and no signs of 
erosion being discovered in the whole length of the 
tunnel. With a view to making the shutdown on the 
American side complete, the Niagara Falls Hydraulic 
Power and Manufacturing Company also closed its 
gates. Consequently, for a period of several hours, all 
the flow of the Niagara River on the American side 
was once more passing over the American Falls. Ad- 
vantage was also taken of these conditions by the gov- 
ernment engineers, who made a careful survey to de- 
termine how far the flow of water over the American 
Falls had been affected by the diversion of water for 
the use of the electric companies. 



FIRST CABLE STRUNG ON MANHATTAN BRIDGE. 

If the work of stringing the cables and suspending 
the floor of the Manhattan Bridge be carried through 
with the same expedition with which the two steel 
towers have been erected, this greatly-needed structure 
may be considered to be within measurable distance 
of completion. In speaking of the speedy erection of 
the towers, however, we are not to be misunderstood 
as suggesting that the work of constructing the bridge 
as a whole has been expeditious. Far from it. The 
unfortunate change of plans, made when the present 
administration came in, threw the whole work back 
several years; and had the original plans, which were 
for a better type of bridge than is going up, been per- 
mitted to stand, the Manhattan Bridge would probably 
have been open to the public at the present time. How- 
ever, the preliminary work incidental to the stringing 
of the main cables was begun last week, and the first 
of the cables for the working platforms on which the 
main cables will be constructed, was hoisted into place. 
The four main cables of the Manhattan Bridge will 
be the largest suspension-bridge cables ever construct- 
ed. Each will consist of 9,742 galvanized steel wires, 
slightly less than 1/5 of an inch in diameter, and 
there will be about six thousand miles of wire in each 
cable. In constructing the cables, the wire will be 
carried back and forth over the towers from anchorage 
to anchorage, passing around large spools at the ends 
of a series of massive eyebar chains which are an- 
chored into the masonry of the anchorages. Practically 
each cable will consist of a continuous wire, about six 
thousand miles long, woven from anchorage to anchor- 
age, a distance of over half a mile, with the lengths 
of wires lying parallel with each other and in exactly 
the same catenary curve. When the weaving is com- 
pleted, the wires will be securely clamped together, 
and covered with a waterproof sheathing to protect 



them from the weather. Now, in order to secure 
the proper adjustment of the wires, and perform the 
work of clamping and sheathing, it is necessary to 
have workmen strung out along the whole length of 
the finished cables. To accomplish this, four work- 
ing platforms, supended on temporary cables, must 
be built, the platforms having approximately the 
same curve as the main cables. Each platform will 
be supported by four wire ropes, 1% inches in diam- 
eter, footing for the workmen being provided by means 
of a plank runway about three feet in width. 

The method of stringing these cables was as follows: 
Four spools containing the , cables were placed on a 
barge against the piers of the New York tower, the 
inshore end of the cables having previously been car- 
ried over the Manhattan tower and down to the Man- 
hattan anchorage, where they were made fast. The 
barge was then towed across to the Brooklyn tower, 
the cables being allowed to pay out and sink to the 
river bottom. The Brooklyn ends of the cables were 
then carried up over the Brooklyn tower and down to 
the Brooklyn anchorage. Subsequently, one at a time, 
the cables were hauled taut from the Brooklyn side, 
and lifted from the river to their proper curve be- 
tween the towers. It is anticipated by Bridge Com- 
missioner Stephenson that these temporary foot 
bridges will be completed by August, when the weav- 
ing of the main cable will at once commence. 



THE GAS DRIVEN WARSHIP, 

Although we do not altogether credit the report 
recently cabled from England, to the effect that the 
British Admiralty had placed an order for the con- 
struction of a 20,000-ton battleship to be driven by 
gas engines, there is a certain amount of plausibility 
given to the statement by the fact that at the session 
of the Institution of Naval Architects held in the 
spring of 1907, the well-known naval architect, James 
McKechnl'e, of Vickers, Sons & Maxim, presented a de- 
sign for a powerful battleship carrying ten 12-inch 
guns, whose motive power consisted of gas producers, 
and four sets of 10-cylinder gas engines, driving four 
propellers. The paper went quite fully into the ques- 
tion of weights, space occupied, and steam consumption, 
an interesting comparison being made between the 
l(i,000-ton "King Edward" and the Vickers design for 
a 16,000-ton gas-driven battleship. So marked was the 
gain in weight and space, that not only did the new 
ship carry ten 12-inch and eighteen 4-inch guns as 
against four 12's, four 10's, and twelve 6's, carried by 
the steam-driven "King Edward," but there was shown 
a remarkable series of economies in other very impor- 
tant directions. Comparison was made at the same 
time with a ship propelled by oil engines, and it was 
found that the weight of machinery for the steam en- 
gine ship was 1,585 tons, including water in the boil- 
ers; for the gas engine ship, 1,105 tons, including 
v/ater in jackets and piping; and only 750 tons, in- 
cluding: water in jackets and piping, for the 16,000- 
ton ship driven by oil engines. The area occupied by 
the steam engines was 7,250 square feet; that required 
by the gas engine equipment would be 5,850 square 
feet; while the oil engines would require only 4,110 
square feet. At full power, fuel consumption per indi- 
cated horse-power per hour would be, for the steam 
engine, 1.6 pound; for the gas engine, 1 pound; and 
for the oil engine, 0.6 pound. 

In view of the fact that a complete design for a 
battleship driven by gas engines was worked out over 
a year ago by a leading English firm, after several 
years' experimental work in the production of a suc- 
cessful marine gas engine, it is not altogether improb- 
able that the British government have placed, or are 
contemplating, an order for a ship of this kind. The 
dispatch further states that the new ship is to carry 
13% inch instead of 12-inch guns. A 45-caliber 13%-inch 
gun would have far greater .punishing' power, at the 
great ranges at which future naval engagements will 
be carried on, than the 12-inch piece; and this ad- 
vantage would be gained without any appreciable loss 
of speed of fire under the conditions which will obtain 
during an engagement. 



BRILLIANT MEDICAL WORE OF COL. GORGAS AT 
PANAMA. 

There is every evidence that the United States army 
is establishing a great record for itself in every de- 
partment of the work of constructing the Panama 
Canal. The story of rapid progress, as told in the 
periodical reports, comes in refreshing contrast to the 
vacillation, misunderstandings, and too-frequent resig- 
nations of the earlier period of control by civilian 
engineers. The government can ask for no stronger 
appreciation by the American people than is afforded 
by the fact that distrust and apprehension have given 
place to a widespread confidence, unbroken by a single 
word of criticism. 

£lt is not stretching the limits of praise too far to 
say that the most brilliant success achieved at Pana- 
ma is to be credited to the work done by the Army 
Medical Corps, under Col. W. C. Gorgas, in the extermi- 



nation of yellow fever and malaria, and the better- 
ment of the general sanitary conditions. When the 
Medical Corps took charge the Panama Canal had 
become synonymous with disease and death; but to- 
day, thanks to the system introduced by the Medical 
Corps,' the zone of operations is as healthful as the 
average city in the United States. But the facts are 
best told in the succinct language of the last monthly 
report:^ "The general death rate for the Zone (in- 
cluding Panama and Colon), 20.04 per thousand, is- 
about a fair death rate for a healthy city of the 
United States. While a great many of our cities have 
a smaller death rate than this, a goodly number have 
a larger death rate, [tin April, 1907, we had a popula- 
tion of 97,815, with" 334 deaths, giving us a yearly 
death rate of 40.97 per thousand. In April, 1908, we 
had a population of 116,178 with 194 deaths, giving us 
a rate of 20.04 per thousand; that is, with a larger 
population in 1908 than in 1907, we had 140 fewer 
deaths, and the death rate was reduced just one-half.? 
Col. Gorgas was born in Mobile, Ala., in 1854. His 
father, Gen. J. Gorgas, was an officer of the United 
States army, who resigned in 1861, went South, and 
became Chief of Ordnance of the Confederate States. 
He received his collegiate education at the University 
of the South, Sewanee, Tenn., getting the degree of 
A.B. there in 1875. He graduated in medicine at Belle- 
vue Hospital Medical College in 1879, and entered the 
army in 1880. He was health officer of the city of 
Havana during our first occupation of Cuba from 1898 
to 1902. While he was in this position, the board of 
which Dr. Reed was chairman made the discovery that 
yellow fever in nature was transmitted only by certain 
species of mosquito. Measures based on this discov- 
ery were first put into effect in Havana. They were 
promptly successful, and the city was freed from ,fever 
in the first year of this work. Col. Gorgas has been 
in charge of the health work at Panama since the in- 
ception of that work, or from March, 1904, to the pres- 
ent time. The same results have been accomplished 
there, and the Isthmus has been freed from yellow 
fever, no cases having occurred there since May, 1906, 
The general health of the force has been so protected, 
that it is about as good as that of the same number 
of men working in the United States. For the work 
in Cuba, Congress in 1903 passed a special bill raising 
Major Gorgas to the rank of Colonel. As a recogni- 
tion of the work in Panama, the President early in 
1907 made him a member of the Isthmian Canal Com- 
mission. The latest recognition of his work was his 
election a few weeks ago as president of the American 
Medical Association at their recent meeting in Chicago. 



AN INCANDESCENT LAMP WITHOUT A VACUUM. 

The development of an incandescent lamp of greater 
efficiency than those supplied with the ordinary carbon 
filament is taking place along several different lines 
and with varying degrees of success. Already we 
find various high-efficiency lamps in commercial use, 
and giving greater or less satisfaction, while, in the 
laboratories, still further efforts are being made to 
meet the requirements of economy and satisfactory 
illumination. Most of the present high-efficiency lamps 
employ a metallic filament such as tantalum or tung- 
sten; but distinctly different from these is a lamp 
where the filament of carbon is replaced by one of 
"helion," as the inventors term a new material whose 
principal constituent is silicon, but whose exact con- 
stitution is yet to be determined. Its properties, how- 
ever, especially its melting point, are absolutely dif- 
ferent from the recognized forms of silicon. Used in 
this way, helion possesses many interesting character- 
istics, and very recently, in the course of the practical 
development of these lamps, it has been found possible 
to dispense with the usual high vacuum within the 
bulb if these filaments are employed. This at once 
widens materially the range of usefulness of electric 
incandescent lamps, particularly under circumstances 
where the lamps are exposed to shocks and concussion, 
as on a battleship, or in the emplacements of coast 
defenses where high-power guns are fired. Another 
interesting circumstance noted by the inventors is that 
the material of the filament is neither crystalline nor 
graphitic silicon, the usual forms in which this ele- 
ment occurs when not amorphous. It doubtless ex- 
ists here in an allotropic form not previously recog- 
nized, a fact emphasized by the difficulties experienced 
in securing helion unmixed with carbon. 

Although the helion lamp does not depend upon a 
vacuum within the bulb, in its ordinary construction 
it does not differ essentially from the ordinary carbon 
filament lamp, save in the nature and composition of 
the incandescent filament. This is of much shorter 
length and greater cross section, because the resist- 
ance of the helion is approximately fifty times that of 
the ordinary carbon filament and three hundred times- 
that of tungsten. Consequently, several filaments may 
be arranged in parallel in order to give increased can- 
dle-power; and a special form of lamp has been de- 
vised, where the burning out or breaking of a single- 
(Concluded on page i58.J 
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THE HEAVENS IN JULY. 

BY HENRY NORRIS RUSSELL, PH.D. 

The summer constellations are now to be seen at 
their best, and we shall find that they afford an inter- 
esting evening's study, even though the observer max 
have notning more to aid his vision than an ordinary, 
field glass. 

At first, rejecting the aid of even such a simple in- 
strument, we may use our eyes alone, and seek to be- 
come acquainted with the principal constellations. 

Let us begin hy facing due south. Right before us 
is Scorpio, the finest of the twelve zodiacal constella- 
tions, and one of the easiest groups in the sky to 
recognize. We never see it in its full glory, for it is 
far south of the celestial equator, and the brightness 
of its starsi is dimmed by the absorption of the great 
thickness of air through which we must look to see 
them. But even so, it is a very fine sight on one of 
the clear evenings which are frequent at this season, 
especially if the moon is out of the way. 

Our map shows us what to look for: The bright red 
star Antares, with a smaller one on each side of it; 
the vertical line of three second-magnitude stars on 
the right, and the long tail on the left, which curves 
down close to the horizon and then rises again to end 
in two bright stars; the whole configuration bearing a 
striking resemblance to the 
creature for which it is 
named. 

To the right of Scorpio 
are some of the stars of 
Centaurus, whose bright- 
est ones we never see. To 
the left is Sagittarius, 
■which contains the small 
but conspicuous Milk Dip- 
per. The Greek letters ap- 
pear to be assigned to the 
stars of this constellation 
almost at random, depart- 
ing very far indeed from 
the usual order of bright- 
ness. 

Capricornus and Aquari- 
us, which are just rising, 
can be seen better later in 
the evening, or at the same 
hour later in the year. 
Above them, however, is a 
group of constellations 
which can be well studied 
now. Aquila, the Eagle, 
contains one first-magni- 
tude star, Altair, which 
has a smaller one on each 
side of it somewhat like 
Antares, but can be dis- 
tinguished from that star, 
not only by its place in the 
sky, but because it is 
white, while Antares is 
extremely red. 

North of this are two 
small but ancient constel- 
lations, Delphinus and 
Sagitta. The latter bears 
considerable resemblance 
to the arrow which it is 
supposed to represent. 
The former does not look 
much like a dolphin, but 
the little group of four 
t h i r d-magnitude stars, 
sometimes called "Job's ' 
coffin," is unmistakable. 

North of these is the 
much larger and finer group of Cygnus, and above this 
is Lyra, whose brightest . star, Vega, is more than 
twice as brilliant as Altair — that is, to our eyes. It 
is really more than twice as far away" as Altair, and 
its intrinsic brilliancy must be fully tenfold as great. 
The three brightest stars of Cepheus, which lie still 
farther north, form a very oblique triangle. Beyond 
them we come to the familiar zigzag line of Cassi- 
opeia, low in the north. 

The Milky Way runs all through these constella- 
tions. Note particularly the dark spaces across it in 
Cygnus, looking almost as if it was obscured by 
patches of cloud; the doubling of its stream all the 
way thence to the southern horizon, and the great 
star clouds in Sagittarius, which make the region be- 
tween this constellation and Aquila one of the most 
remarkable parts of the sky. 

The constellations to the west of those we have de- 
scribed are already more or less familiar from their 
descriptions in recent months. Hercules, Corona, and 
Bootes are clustered round the zenith. Ophiuchus and 
Serpens are south of them, as is also Libra, and 
Virgo southwest. Leo Is near setting in the west. 
Ursa Major is descending toward the northwestern 
horizon, and Draco and Ursa Minor are high up above 
the Pole. 



Before turning to pick up our glasses, we may test 
our eyesight upon some wide double stars, now visible 
in different parts of the sky. First take the star Zeta in 
Ursa Major. This has a fifth-magnitude companion at 
a distance of 11 % minutes of arc, which is very easily 
seen on a clear night by an ordinarily good eye. If 
this test is passed, turn next to Capricorn, when the 
star a has a much closer companion, distant 6 min., 
or to Scorpio, where the- star p, in the tail below An- 
tares, is a somewhat similar pair. 

A more difficult pair is found in Cygnus. Between 
the stars o and 8 are two smaller ones near together. 
The southernmost and brightest of these has a com- 
panion Which, though not much nearer than those of 
the last-named stars, is a good deal fainter, and so 
forms a severer test for the eye. 

Finally let us turn to Lyra. The northernmost of 
the two small stars close to Vega is a still closer pair, 
its two components being separated by 3% minutes of 
arc. To see this double without optical aid requires 
an unusually keen eye, but the smallest opera glass 
reveals it at once. With a good field glass the two 
stars seem widely separated. With such aid we may 
now turn to Draco. Near the two bright stars j3 and 7 
are two others, which form with them an irregular 
quadrilateral. The faintest of these is double, but a 



observable. He is just visible to the naked eye on a 
clear dark night, and may easily be picked up with 3 
fieldglass. He may be found just south of the star w 
Sagittarii (shown on the map). This star has two 
fainter neighbors which form with it a small obtuse- 
angled triangle. Uranus at the time of opposition 
makes a nearly equilateral triangle with the left- 
hand two of these three. His slow eastward motion, 
relative to the stars, will make the identification 
certain. 

Neptune is in conjunction with the sun on the 6th, 
and therefore invisible. 

THE MOON. 

First quarter occurs at 3 P. M. on the 6th, full 
moon at 5 P. M. on the 13th, last quarter 7 A. M. on 
the 20th, and new moon at 2 A. M. on the 28th. The 
moon is nearest us on the 14th, and farthest off on 
the 2d, and again on the 29th. She is in conjunction 
with Uranus on the 13th, Saturn on the 18th, Venus 
on the 25th, Mercury and Neptune on the 26th, Mars 
on the 28th and Jupiter on the 29th. 

Princeton University Observatory. 
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much closer pair than any at which we have so far 
looked, the distance being only one minute of arc. This 
is about as close a pair as an ordinary fieldglass will 
divide, but from the standpoint of the telescopic ob- 
server it is very wide. Indeed, with large telescopes 
a pair would not be considered really close unless its 
distance was less than 1/100 of that separating the 
two stars of which we are speaking. 

THE PLANETS. 

Mercury is in inferior conjunction with the sun on 
the 4th, and Venus on the 5th, at which times these 
planets change from evening to morning stars. Neither 
of them can be seen with the naked eye till the latter 
part of the month. Mercury reaches elongation on the 
25th, and may then be seen before daybreak, rising 
about 3:30 A. M. 

1 Venus gets well away from the sun before the end of 
July, and is conspicuous in the morning sky, rising 
about 2 : 45 A. M. Mars is slowly approaching con- 
junction, and is lost in the twilight all through the 
month. 

Jupiter is evening star in Cancer, setting at about 
9:30 P. M. on the 1st, and before 8 P. M. on the 31st. 

Saturn is in quadrature with the sun on the 1st, 
and is. observable in the small hours of the morning. 

Uranus comes to opposition on the 7th, and is well 



REDUCTION OF FOREIGN PARCEL POSTAL RATES. 
Postmaster-General Meyer has announced that on 
and after July 1 next parcels having a weight limit 

of eleven pounds (a gain 
of seven pounds over pres- 
ent limit) may be sent 
from the United States by 
parcels post to England 
and Italy August 1 at the 
rate of twelve cents per 
pound; also to France July 
1, weight limit 4 pounds 6 
ounces. The present rate is 
16 cents a pound. Coming 
as this does soon after the 
announcement of the two 
cents per ounce letter 
ocean postage to take ef- 
fect October 1 next, it is 
safe to predict a large in- 
crease of trade will take 
place in small articles be- 
tween the respective coun- 
tries in a way more con- 
venient and quicker than 
the usual express and 
freight method. The con- 
venience of postal trans- 
portation is that a parcel 
is delivered directly to 
each party by the postal 
agent without delay. 

In England, where pos- 
tal rates are on a practical 
basis, parcels are sent to 
any of its distant posses- 
sions by mail at the rate 
of three pounds for 24 
cents, seven pounds for 48 
cents, eleven pounds for 72 
cents, a rate of eight cents 
per pound, which is the 
general world rate and is 
one restricted in the 
United States only to 
printed books. The actual 
cost of transportation of 
merchandise through the 
mails has been ascertained 
to be but 414 cents per lb. 

The third aeroplane of 
the Aerial Experiment As- 
sociation has just been completed at Hammondsport, N. 
Y. This machine is constructed along the same gen- 
eral lines as the two previous ones, and the first trials 
of it are being made as we go to press. 



DELA6RANGE TO COME TO AMERICA. 
On June 18, after he had repaired the motor of his 
aeroplane, M. Delagrange made a number of flights 
in the presence of a crowd estimated at nearly 100,000 
people, above the Piazza d'Armi, at Milan, Italy. The 
first flight was made shortly before 6 A. M., the aero- 
plane remaining in the air for about five minutes and 
making several turns about the Piazza. Several other 
trials were made, but these were not so successful, as 
the machine was not in the air more than two or 
three minutes at a time. M. Delagrange expects M. 
Farman will arive at Milan shortly and compete with 
him. The former aviator is also said to have con- 
tracted with the St. Louis Aero Club, to visit America 
this summer. Should he arrive here in August, there 
will no doubt be some interesting contests between 
Delagrange and the Wright Brothers. Mr. Wilbiir 
Wright is reported to have engaged a field at Le Mans, 
in France, where he will make a demonstration with 
his aeroplane shortly. 
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TORPEDO ATTACK ON THE MONITOR " FLORIDA." 

In our issue of June 6, 1908, we described the first 
of the important tests of the monitor "Florida," which 
have been made by the Navy Department to determine 
the amount of injury which will be wrought upon a 
warship by the two most pow- 
erful of modern missiles, the 12- 
inch armor-piercing shell and the 
Whitehead torpedo. The attack 
by shell was directed against the 
inclined port plate of the 12-inch 
gun turret, and although, in the 
case of the "Florida," this plate 
was made under the old Harvey 
process and was not possessed of 
more than 75 per cent of the re- 
sisting power of the best mod- 
ern Krupp plates, the shell fail- 
ed to penetrate, and the turret 
mechanism received no serious 
injury. In the accompanying il- 
lustration of the "Florida," 
taken at the conclusion of the 
recent test, the turret plate has 
been removed, and the opening 
into the turret is seen to be cov- 
ered by a tarpaulin. 

The second test, which was 
completed last week, was. ar- 
ranged with a view to ascertain- 
ing how far the modern system 
for preserving the stability and 
flotation of a battleship, by 
means of interior bulkheads and 
subdivisions, is correct. The in- 
terior of a warship below the 
water line is subdivided into 
compartments of such a limited 
size that any one, or, in the case 
of the larger ships, more than 
one, may be flooded without send- 
ing the ship to the bottom, or, 
indeed, without so badly crip- 
pling her that she could not 
maneuver or fight her guns to 
advantage. There has always 
been the possibility, however, 

that the detonation of the torpedo might prove suf- 
ficient, not merely to blow in the side of the ship, but 
also to wreck the walls of the compartments thus pene- 
trated, or at least to so badly start the seams that 
there would be a heavy leakage of water into adjoin- 
ing compartments. 

In preparation for the attack, the "Florida," which 
is one of a class of four monitors of 3,225 tons dis- 
placement, completed in 1902 and carrying two 12-inch 
breech-loading rifles apiece, was anchored in quiet 
water below Sewell's Point, about half a mile to the 
south of the Jamestown Exposition ground. Directly 
off the starboard side, and distant about four hundred 
feet, was anchored a coal barge shown in the accom- 
panying illustration, from which the torpedo was fired. 
To insure that the torpedo would strike at the exact 
spot desired, abreast of one of the coal bunker com- 
partments, a trolley wire was strung from the barge to 
the monitor; and with a view to obtaining all possible 
information, from observation close at hand, Rear Ad- 
mirals Mason, chief of the Bureau of Ordnance, 
and Capps, chief of the Bureau of Construction, to- 
gether with Commanders Chambers, Quimby, and Dif- 
fenbach, and Assistant Naval Constructor McEntee, 
took up a position within the superstructure of the 
"Florida," about fifteen or sixteen feet above the level 
at which the torpedo was to strike. To the westward 
of the line of fire was a tug upon 
which were the Secretary of War, the 
Secretary of the Navy, and other 
government officials, and a large 
number of naval officers. To the 
rear of the firing barge was station- 
ed the torpedo boat "Morris," whose 
commander, Lieut. Babcock, was to 
start the torpedo. On the receipt of 
a signal the torpedo was fired, and, 
traveling at a speed of about 28 
knots an hour, it struck the side of 
the monitor below the belt, at a 
depth of about 8 feet below the 
water line. Immediately there was 
the loud roar of the explosion, 
and a huge column of water, mingled 
with fragments of the torpedo, was 
hurled skyward, presenting the ap- 
pearance shown in our illustration. 
Since this costly experiment was 
carried out for the purpose of obtain- 
ing valuable information for the use 
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peared, and the comments made by naval offi- 
cers, the test proved to be an indorsement of 
the principles of torpedo defense construction as em- 
bodied in the under-water bulkhea'ding and general 
compartmental construction of our ships. It is stated 
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not unlike that of a violent thunder clap. It was ad- 
mitted that although the "Florida" might have been 
sunk by this torpedo, had the blow been received on the 
open sea and in rough weather, a similar injury to a 
large modern battleship at sea would have failed to 
sink her and, indeed, would not 
have prevented her from contin- 
uing to fight all of her guns. The 
chief damage to the ship would 
consist in the change of trim 
and loss of speed which would 
result from her lower flotation. 



SNAPSHOT TAKEN AT THE INSTANT OF EXPLOSION OP THE TORPEDO AGAINST THE SIDE 

OF MONITOR "FLORIDA." 




Photographs by C. P. Wiston. 

The torpedo struck on the starboard side amidships. Note the tarpaulin over turret whence port plate, damaged in 

12-inch gun attack, has been removed. 

A NEAR VIEW OF THE "FLORIDA" AFTER THE ATTACK. 

that the damage was confined to the single compart- 
ment, which was penetrated, and that the inrush of 
water was so far controlled that the "Florida" showed 
but a moderate list to starboard after she was tor- 
pedoed. The officers who were on board the "Florida" 
state that the only sensation they experienced was that 
which might be caused by a comparatively mild earth- 
quake shock, and that the noise of the explosion was 




A Roman Taximeter on a 17th Century Carriage. A 
Drawing by the Ingenious Alessandro Capra. 



of our ordnance officers and naval 
constructors, the technical results 
are very properly being carefully 
guarded; but according to the cen- 
sored press reports which have ap- 




Did Caesar and Augustus Know the Taxi-Chariot ? The Mileage Recorder 
Invented by Vitruvius (According to a 17th Century Reconstruction). 



THE TAXICAB IN OLD ROME. 



Consul-General Richard Guen- 
ther, of Frankfort, furnishes the 
following information, published 
in a German journal, concern- 
ing the invention sf a Trinidad 
planter for the manufacture of 
paper from sugar-cane bagasse: 
For a long time the bagasse had 
been experimented with in or- 
der to make cellulose out of it 
for paper manufacturing, but 
without success. It is now re- 
ported that a Trinidad sugar 
planter has, after several years 
of experiments, arrived at the 
conclusion that a superior ar- 
ticle of paper can be made from 
the bagasse of sugar cane, as 
also of the bagasse of other 
plants of that district. It is 
stated that he has erected paper 
works in connection with his su- 
gar factory at an expense of 
$85,000. The bagasse, after hav- 
ing been three times ground and 
pressed in sugar presses, is car- 
ried, automatically, to the paper 
mill and is there treated by a 
process of the inventor. It is 
then boiled for several hours, 
passed through rotating mill- 
stones, put into the usual ma- 
chines for manufacturing paper 
pulp, and afterward cut up un- 
der hydraulic pressure. The inventor claims that 84 
per cent of the bagasse is transformed into paper pulp, 
and he believes that his invention will revolutionize 
the cane-sugar industry, as it would be remunerative 
to plant sugar cane primarily for making paper, with 
the sugar as a by-product. Sugar making would again 
become very remunerative, as bagasse, for fuel, had 
approximately a value of only about $1.80 per ton. 
The cost of paper production by this process is said to 
be very low, as the surplus steam of the sugar mills 
can be utilized. The value of the paper made from 
the bagasse is estimated to be $24 per ton. During the 
time that no sugar is made the paper mill is kept run- 
ning by using other materials found in the district 
for paper making, banana bagasse, paragrass bagasse, 
and that of other fibers. 

*■ ■» # v ■»- ■ 

THE TAXICAB IN OLD ROME. 
M. George Servant has just made an interesting 
discovery. In a book which bears the title "La Nuova 
Architettura Famigliare di Alessandro Capra, Archi- 
tetto e Cittadino Cremonese," and was published at 
Bologna in 1678, he found the illustrations reproduced 
here. Investigation proved that the drawings were 
by Capra, and were designed to show the mileage re- 
corder of Vitruvius, military engineer under Caesar 
and Augustus, as Capra imagined it to have been. 
"Fix on the wheel of the car," says 
the Roman architect, "a disk bearing 
on its circumference a single cog- 
wheel working into another disk 
having 400 cogs. On the side of this 
second disk, a cog larger than 
the others will set in motion a hori- 
zontal disk, which also bears 400 
cogs, and is furnished besides on its 
flat part with a certain number of 
holes in which there are little balls; 
these will fall one by one into a tube, 
when the rotation of the disk will 
lead them to its orifice; they will 
then reunite in a brass vase. One 
ball falling after each mile traversed, 
the number of miles done in a day 
will be known by counting the balls." 

»-•-* 

[~ Within a short time a Marconi 
wireless station will be established 
on the roof of the Bellevue-Stratford 
Hotel in Philadelphia, so that guests 
may communicate with their friends 
at sea. If the plant works success- 
fully, a similar one may be put into 
operation on the roof of, the Waldorf- 
Astoria in New York. 
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SEEING FROM PARIS TO ROME. 

BY THE PARIS CORRESPONDENT OP THE SCIENTIFIC AMERICAN. 

For the last thirty years inventors have been vainly 
endeavoring to solve the problem of electrical vision 
at a distance, which is related but not identical with 
tele-photography, or the transmission of pictures. M. 
Jules Armengaud has recently suggested a method 
which appears promising. 

The problem, by the way, has long been solved on 
paper. M. Armengaud, himself, in presenting Bell's 
photophone to the Societe des Ingenieurs Civils in 
1880, pointed out the results that might be expected 
from the employment of selenium, and cited the ex- 
periments of De Paiva, Senlecq, Ayrton and Perry, 
Deprez, Leblanc, and Breguet. This was shortly after 
the Bell telephone had demonstrated the possibility of 
transmitting and reproducing waves of sound by 
means of wires and elec- 



tor covering all the luminous points of a given image 
at a very high speed. M. Armengaud then hopes to 
take up the study of the effect of such an apparatus 
upon the selenium and the formation of the variable 
currents in the line. Should these be produced in the 
proper way, it remains to devise the receiving appar- 
atus. These two stages are the most difficult in the 
solution of the problem. 

M. Armengaud's transmitter, which is illustrated in 
our engravings, consists essentially of a high speed 
shutter arranged so as to present each point of the 
image in succession before the selenium. This is done 
by the use of two continuous bands, one vertical and 
the other horizontal, which are placed between the 
image and the selenium. The bands are operated to 
pass along before the image at a very high speed. 
This will be understood from the diagram, Fig. 1, in 
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trie currents. Naturally 
the application of similar 
methods for the transmis- 
sion of luminous vibration 
suggested itself. 

The ^electrical conductiv- 
ity of selenium varies 
with the intensity of the 
illumination to which it is 
exposed. Hence a sort of 
artificial retina can b 
made of the selenium, 
which, like the retina of 
the eye, will react to the 
varying degrees of light 
and shade of an image pro- 
jected upon it, the reaction taking the form of varia- 
tions in the strength of an electric current flowing 
through a wire comparable with the optic nerve. At 
the other end of the wire it would be necessary to 
reconvert the variations of current strength into vari- 
ations of luminosity and to redistribute these in ac- 
cordance with the geometrical plan of the original im- 
age or object. Methods of accomplishing this have 
been devised by Korn, Belin, Berjonneau, and other ex- 
perimenters in telephotography, but these methods do 
not make possible direct vision at a distance, for the 
current variations corresponding with the various parts 
of the image are necessarily transmitted singly and 
successively, while in direct vision all parts of the 
object are seen simultaneously. This difficulty can be 
overcome by making use of the persistence of lumin- 
ous impression on the retina of the eye. If the various 
parts of an object are presented successively to the 
sensitive selenium cell with such rapidity that the 
whole object is, so to speak, explored in the fraction 
of a second, the sensation produced in the eye of the 
observer at the receiving station by the first part of the 
object (through 
the medium of 
the selenium 
cell, the con- 
necting wire 
and the receiv- 
ing apparatus 
which converts 
electrical into 
luminous ef- 
fects) will not 
have become 
effaced when 
the sensation 
due to the last 
part of the ob- 
ject is pro- 
duced. 

It has hith- 
erto appeared 
impossible to 
attain the re- 
quisite rapid- 
ity of trans- 
mission and 
reception. In- 
g e n i o u s but 
f r u i tless at- 
tempts were 

made by Weiller in 1889, Dussaud in 1898, and Coblyn 
in 1902. Armengaud has now attacked the .problem by 
a method suggested by the moving picture machine, 
using apparatus similar to that employed in giving 
to moving picture films their very rapid but inter- 
rupted motion. 

M. Armengaud wishes to have the passage of all the 
points of the image take place with a speed so great 
that the whole image is covered within the space of 
1/10 second. The receiving instrument is supposed to 
respond exactly to these variations, and may have an 
oscillating mirror which throws the light upon a screen 
in the proper way. To realize his end, Armengaud di- 
vides the image into a series of minute squares and 
exposes them successively with great rapidity to the 
selenium cell. M. Armengaud has thus far devised 
osly the transmitter of his system, an ingenious device 
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The Principle of M. Armengaud's Apparatns for Seeing Electrically at a Distance. 



which the image is formed by a lens upon the screen A. 
Behind the screen is placed the selenium cell 0, so as 
to receive the light. Between the screen and the 
selenium are placed the two bands which constitute the 
shutter, B, arranged so that there will be a single open- 
ing in the form of a small square between the image 
and the selenium. This opening is displaced from 
right to left and again from top to bottom so as to 
pass successively over the whole image, an arrange- 
ment which is shown in Fig. 2. AA (Fig. 2) is an 
endless film such as is used for the cinematograph, the 
film having been exposed to the light and developed, 
so that it is black. In the film are cut a certain num- 
ber of vertical slots, a, a', a", equally spaced along 
the band. Behind the first horizontal band is a ver- 
tical band BB, which moves in the same way as the 
former, being mounted on rollers and driven either by 
hand or by a motor. The band BB has a series of 
equally-spaced horizontal slots in it. The space covered 
by the intersection of the two boards represents the 
area of the image. With the vertical band BB in posi- 
tion 1 and stationary, as here shown, when the hori- 




Detail View of the Transmitting Mechanism. 



SEEING FROM PARIS TO ROME. 



zontal band AA is passed along, only a single square 
of the image will be uncovered at once, as seen at the 
intersection of the slots at C. This space will move 
rapidly across the image from left to right, thus al- 
lowing the light from the successive points in this line 
to pass through the shutter and fall on the selenium. 
The band BB is then shifted down by the length of one 
space, so that its slot 6 comes over a new part of the 
image. This part is again swept across by the suc- 
ceeding slots of the band AA, and so on. In order that 
the slot 6 should not come exactly in the position oc- 
cupied by V, but above it, slots in the band B are 
spaced at a constantly decreasing distance apart. 

The band BB is made to travel slowly, while the 
band AA moves rapidly so as to sweep across the 
image at each movement of BB. In this way the whole 
image is covered within 1/10 second, and at the end of 



this time the process is repeated, so that the eye 
placed back of the shutter will perceive a continuous 
image. The selenium cell will thus receive a very 
rapid succession of light-impulses, and the receiver 
will reproduce these in the same succession and the 
same time, so that the image in the receiver will ap- 
pear to be continuous. The movement of the band AA 
is not intermittent in this case, but is continuous, like 
an ordinary belt, and this movement will no doubt be 
sufficient to produce the desired results. The band BB 
on the contrary should come to a full stop at each 
passage of the slot, and this is carried out as we find 
in the moving picture machine. In his experimental 
apparatus, the inventor uses an image of 0.8 inch 
height by 1.0 inch length, divided into 130 small 
squares. He finds that the horizontal band should 
travel at 200 inches per second and the vertical band 

at one-half that speed. In 
order to overcome the in- 
ertia of the selenium, he 
proposes to use a number 
of selenium cells, such as 
four, six or a greater num- 
ber, these being rotated 
about a common axis so 
as to present one of the 
cells to the light while the 
others are in the dark and 
in a state of repose. Each 
cell thus has a certain 
time to recuperate before 
it is again exposed to the 
light. 

For the receiver, it is 
proposed to use the principle brought out by M. Belin, 
combined with an oscillograph O. A mirror D is oscil- 
lated rapidly under the succession of current impulses 
by means of an electromagnet E. It receives a beam 
of light coming from F and reflects it on the screen 
placed at the right. In the path of the reflected beam 
is a graduated screen O of varying opacity which lets 
more or less light pass through it according to the posi- 
tion of the beam. This light is thrown on the screen L 
by means of the lens I and before the lens is a set of 
moving bands E corresponding to the above-described 
set, and moving at the same speed. Such an arrange- 
ment, if it can be realized in practice, would give the 
reproduction of the image on the screen. 

* i ■ t » 

Danger In Sterilized Absorbent Cotton. 
Absorbent cotton is now prepared in factories, on a 
large scale. The raw cotton is carded, freed from 
grease by washing with soda, bleached with hypochlor- 
ites, and finally washed with dilute sulphuric acid. It 
is then dried, put into packages and "sterilized." But 
after each of the preliminary operations, it is washed 

in water, and> 
for this pur- 
pose the manu- 
facturer uses 
any water that 
is available, in 
some cases that 
of more or less 
stagnant ponds. 
In this way a 
great number 
of microbes is 
introduced into 
the cotton and 
the insuffi- 
ciency of the 
supposed ster- 
ilization is 
demonstrated 
by the start- 
ling results of 
M. Nonnotte's 
investigation 
of commercial 
brands of ab- 
sorbent cotton, 
marked "asep- 
tic" and "ster- 
ilized at 120 de- 
grees" (Centigrade). Cultures were made with every 
precaution of modern asepsis from thirty packages pur- 
chased at random. In every instance flourishing col- 
onies of molds, yeasts and microbes of various kinds 
were obtained. Bacillus subtilis, Bacillus coli, Staphylo- 
cocci and Streptococci appeared in all the cultures, and 
two of them yielded typhoid bacilli. These results 
prove that it is unsafe to apply commercial absorbent 
cotton to wounds or in edema, erythema, and other 
inflamed conditions of the skin. 




General View of the Transmitter. 



The American and Canadian section of the Interna- 
tional Waterways Commission have been unanimous in 
their findings. They advise stringent limitations on 
the amount of water which may be diverted from the 
Great Lakes by the Chicago canal, and the amount to be 
diverted for power purposes at Niagara. 
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THE MODERN FARMER'S TIRELESS HORSE. 

BY FRANK C. PERKINS. 

The remarkable development of the gasoline and 
kerosene motor during the past few years has resulted 
in its use on American farms to a great extent for 
pumping water, sawing wood, and other service about 
the farm, where a stationary motor can be utilized to 
advantage. This modern labor-saving device has been 
successfully applied to traction service on the farm, 
and has taken the place of both men and animals. 

The gasoline traction engine for plowing marks one 
of the latest steps in the evolution of farming dur- 
ing the past several decades. Tractors are now exten- 
sively employed, not only for breaking the land, but 
also for double disking, seeding, and cutting grain. 

It is well known that the cultivation of the large 
farms so common in the great American wheat belt, 
lying west of the Mississippi River, requires large 
numbers of men and horses. The up-to-date farmers 
have turned to the traction engine to take the place 
of men and horses in these large farming projects. 
The first traction engines used for plowing were the 
ordinary steam threshing engines, built primarily for 
belt service, and their use involved numerous expen- 
sive breakages and many discouragements. Conse- 
quently, the traction engine has been made more sub- 
stantial. Steel or semi-steel gearing has been substi- 
tuted for cast iron, with the result that the steam 
plowing engine of to-day is much more massive in con- 
struction than the threshing engine. In fact, the serv- 
ice is so severe, that no engine can be successfully 
used for this purpose unless especially designed for it. 
In other words, no ordinary threshing engine can be 
a successful plowing engine. On the other hand, the 
plowing engine is most successful as a threshing en- 
gine. 

Although the steam plowing engine has achieved 
success, it is hampered by many inherent difficulties. 
In the first place, it requires a considerable force of 
men and horses to keep it in operation and to supply 
it with fuel and water. It so happens that where trac- 
tion engine plowing is most desirable, fuel is high 
priced, and water is often unfit for boiler uses, and 
moreover has to be hauled considerable distances. It 
is not uncommon to find steam plowing outfits at work 
where three four-horse teams are required to keep 
them supplied with fuel and water. Localities are 
unknown where two teams are not required for this 
purpose. The engines stand idle at least twenty per 
cent of the time, taking on coal and water. 

Moreover, the steam plowing engine is hampered by 
its excessive weight. It is not uncommon to find such 
engines whose working weights are 36,000 to 40,000 
pounds. There are large areas of territory where such 
weights cannot be transported over fields without driv- 
ing wheels of excessive width, which make it difficult 
for the engines to turn and maneuver. 

It has been held that a gasoline traction engine of 
rugged and substantial construction would be the ideal 
plowing engine, because it would be free from the 
defects mentioned. 

The gasoline traction engine shown in the illustra- 
tion is rated at 22 actual traction horse-power. Hence, 
it is not as large as many steam plowing engines. 
Still it u large enough for most farmers. Compared 
with steam plowing engines of the same rating, it is 
much more substantially constructed, and yet weighs 
only 19,000 pounds. It uses cheap kerosene or gaso- 
line for fuel, the supply tank holding enough to last 
for a day's run. The motor is air cooled, and hence 
dispenses with tank wagon and teams. 

A traction engine uses up much of the power in 
merely moving itself over the ground. If the ground 
is soft and the cleats sink in deeply, it may use more 
than half its power for this purpose. The gasoline 
engine described is capable of continuously develop- 
ing 40 horse-power, and on firm, level footing it will 
use up about 18 horse-power in propelling itself over 
the ground, leaving the available tractive effort of the 
engine about 22 horse-power. If the footing is quite 
soft, the available tractive power may be cut down to 
18 horse-power. On the whole, the engine's tractive 
power is equal to that which can be continuously ren- 
dered by eighteen ordinary horses on comparatively 
level ground. 

Everyone knows that there are two kinds of engine 
gang plows in common use, the moldboard and the 
disk. Each has some advantage not possessed by the 
other. In tough sod the moldboard plow is the only 
one that can be used for breaking. In sticky or 
"gumbo" soil the disk plow is the best for stubble 
plowing. In dry, hard soils,, such as are found in most 
of the semi-arid regions, the disk plow is equally suit- 
able for breaking or stubble plowing. It is generally 
admitted that in any soil suitable for a disk plow, a 
wider furrow can be cut with the same effort when 
applied to disk plows than to moldboard plows. In 
such soils, therefore, an engine with disk plows can 
turn more acres per day than if using mold-board 
plows. If each disk cuts a furrow only 8 or 10 inches 
wide and 5 or 6 inches deep, the ground will be plowed 
equally as well. On ground where there are more or 



less of hidden stones, the disk plow is the safest one 
tc put behind an engine. 

No doubt the condition of the soil and the depth of 
plowing also materially affect the draft of plows. It 
may take one-third more power to pull a plow through 
heavy soil that is almost dry, than if it were thor- 
oughly moist. On heavy soils the draft increases out 
of all proportion to the depth of plowing. 

Under average conditions, six 14-inch moldboard 
plows make a suitable load. Where disk plows are 
used, from eight to fourteen disks may be successfully 
operated, according to local conditions. 

Regarding the amount of ground that can be plowed 
per day with a gasoline engine, the following calcula- 
tion is said to be correct: In one. mile there are 
5,280 feet. A 14-inch plow bottom, turning 14 inches 
of soil, in cutting one mile will turn or plow 6,160 
square feet. At a speed of two miles per hour the 
amount of ground turned by one 14-inch plow will 
be 12,320 square feet. As there are 43,560 square feet 
in one acre, the amount plowed by one plow (cutting 
14 inches) in one hour will be 0.283 of an acre, or 
for a day of ten hours 2.83 acres. On this theory, 
four plows of the width mentioned in ten hours will 
plow about 12 acres; six plows, 17 acres; eight plows, 
23 acres. It is a fact, however, that the ordinary day 
of the farmer is much longer than ten hours. As- 
suming that it is twelve hours, add to the above about 
twenty per cent. 

The gasoline engine is speeded to run 2 1/3 miles 
per hour on hard ground. On soft ground there is 
some slippage of the traction wheels, and some time 
is lost in turning at the ends of lands, stops for oil- 
ing, adjusting plows, etc., so that the average rate 
of travel will generally be about 2 miles per hour, or 
20 miles per day of ten hours. 

In order to demonstrate clearly the superior economy 
of the gasoline plowing engine, an estimate of the 
daily operating expenses of the two types of engine 
plowing outfits has been prepared, both of the same 
size, and each presumably capable of plowing the same 
number of acres daily. The prices are based upon aver- 
age North Dakota conditions, and 40 gallons, tho 
maximum consumption of fuel for ten hours, has been 
used as a basis. The results are as follows: 
Steam Traction Engine. 

1 ton Hocking Valley coal $7.50 

Licensed engineer, who also steers 5.00 

Fireman, who also handles plows 2.00 

Water and coal hauling, 2 men 2 teams 8.00 
Board of 4 men at 50 cents per day. . . . 2.00 
Board of 4 horses at 25 cents per day . . 1.00 
Lubricating oil .50 

Total daily operating expenses $26.00 

Kerosene or gasoline plowing outfit per ten hours 
is as follows: 

40 gallons kerosene at 13 cents $5.20 

Engineer, who also steers 4.00 

Plowman 2.00 

Board of 2 men at 50 cents per day. . . . 1.00 

Lubricating oil .50 

Total daily operating expenses....:. $12.70 
It is maintained that the saving in favor of the 
internal combustion engine is $13.30 per day. 



I'lic Current Supplement. 

The current Supplement, No. 1695, opens with a 
short treatise on the boomerang and how to throw it. 
The boomerang is not discussed from a scientific point 
of view, but the personal experience of the writer is 
given — an experience which will undoubtedly be help- 
ful to those who may take any interest in this strange 
weapon. William H. Booth presents the chief points 
of the difference between gas and steam engines. In 
the twentieth installment of his "Elements of Elec- 
trical Engineering," Prof. A. E. Watson discusses 
alternating-current measuring instruments and record- 
ing wattmeters. Madame Curie's excellent paper on 
"Modern Theories of Electricity and Matter" is con- 
cluded. "The Sixth Sense of Fishes" is the title of 
an article by N. Schiller-Tietz, in which the true pur- 
pose of the lateral organs of a fish is popularly dis- 
cussed. Dr. Arthur Stieler reviews the various efforts 
which have been made to restore the Venus of Milo 
correctly. Illustrations of the various restorations 
accompany the text. "The Unity of Life" is the title 
of a thoughtful article in which respiration in plants 
and synthetic assimilation in animals are clearly dis- 
cussed. John C. Sparks sets forth, with as little con- 
fusing technical terms and phrases as possible, the 
results and significance of a biological study of the 
effect of continued low temperatures on the germ life 
remaining in ice made from impure water. The ex- 
cellent and thorough paper by J. .3? igg on "Automatic 
Cab-signaling Devices on Locomotives" is continued. 



AN INCANDESCENT LAMP WITHOUT A VACUUM. 

(Concluded from page Jf5Jf.) 
filament does not further affect the lamp than to di- 
minish its candle-power proportionatrty. Now helion 
is able to withstand higher temperatures and is found 
to possess greater radiating power under the passage 
of an electric current than the carbon filament, whose 
disintegration with use, as seen in the blackening of 
the bulb or complete failure due to volatilization with 
any increase of voltage above a critical point, are 
most familiar. The filaments of the helion lamp, on 
the other hand, can be worked with a satisfactory life 
when the filament is at a temperature of from 1,900 
deg. C. to 2,000 deg. C. They have also successfully 
withstood a temperature of over 3,000 deg. C. at at- 
mospheric pressure, according to measurements made 
with a Fery pyrometer. In the evolution of the helion 
lamp, Messrs. Parker and Clark, the inventors, have 
gradually reduced the amount of carbon, so that their 
filaments to-day, so far as their surface is concerned, 
are entirely composed of helion. These filaments are 
made by taking ordinary cellulose carbon filaments 
and then "flashing" them in a special mixture of 
gases, so that the carbon is coated with many times 
its volume of helion. This surface may afterward 
become transformed into silicon oxide and silicon 
nitride by heating in an atmosphere of oxygen and 
nitrogen. Although the oxide may be volatilized at 
the highest temperatures- when the filament is worked 
in a vacuum, the nitride is perfectly stable and with- 
stands the heat, thus neutralizing the effect of the 
oxide. It is thought that this coating of oxide and 
nitride acts to protect the filament, and enables it to 
burn with high efficiency even in air. The compara- 
tively large cross section oDtained with such a fila- 
ment gives to it great strength and rigidity, while at 
the same time it maintains a high resistance to the 
passage of the current. ■ This of course makes for 
economy, since at a temperature of about 1,600 deg. C, 
the ordinary temperature of a carbon filament, the 
energy consumed is 3%. watts per candle as compared 
with 2Vi watts for helion. Furthermore, to absorb 
110 volts, a filament but two inches in length is re- 
quired, which not only is much shorter than the metal- 
lic filaments, but even than those of carbon. A strong 
and durable filament capable of carrying y 2 ampere 
is but 0.01 of an inch in diameter. It is this property 
of the filaments that makes it possible to use them 
in parallel, as has been stated, and the latest type of 
lamp is arranged for 40 candle-power with four sep- 
arate filaments. This not only makes a most useful 
distribution of light, but affords a lamp that has a 
long life, not only in its original condition, but with 
diminished candle-power as the filaments burn out or 
break. In the four-filament lamps there is a central 
terminal from one of the leading-in wires, to which 
the filaments are connected on one side, while on the 
other they are connected with the corresponding lead- 
ing-in wire. The efficiency of the helion lamp, realized 
in laboratory tests, ranges from V/ 2 to 2 watts per 
candle in the case of the 10-candle-power lamps to 
1V4 and 1% watts for the 20-candle-power lamps, and 
1 watt for those of 40 candle-power. An experimental 
1-watt lamp has been burnt over 700 hours, and the 
helion laboratory is now developing commercial meth- 
ods and machinery for their manufacture. 

The ability of these incandescent lamps to be made' 
with bulbs containing air at atmospheric pressure has 
a particular application to battleships, where the dis- 
charge of the great guns is often sufficient to impair 
the incandescent lights throughout the ship. In fact, 
it has been stated that on certain of the Japanese 
battleships in the engagements of the Russo-Japanese 
war, the incandescent lamps were put out of action 
within the first five minutes of firing, and the neces- 
sary illumination had to be furnished by oil battle 
lanterns and the burning of oil-soaked waste. With 
filaments mounted in bulbs at atmospheric pressure, 
the lamps are much less likely to be broken by the 
sudden and violent pressure due to the discharge of 
the large guns, while the helion filaments, being much 
more rigid and stronger, can withstand the shock. 
The same conditions are to be found in land fortifica- 
tions, where, even now, any possible failure of the 
incandescent lamps in the batteries is provided for 
by oil or arc lights, with suitable reflectors to illum- 
inate the mechanism of the guns and mortars. 



A French system for the employment of alternating 
instead of continuous currents in telegraphy has re- 
cently been devised. This system permits of the use 
Of twelve instruments on a single wire. 



Lemoine, who induced Sir Julius Wernher of the 
De Beers Mining Company to give him $320,000 for 
an alleged process of making diamonds from carbon 
and sugar, and who was subsequently brought to book 
in the French courts by his victim, is a fugitive from 
justice. The French court gave him a certain time 
in which to substantiate his claim that he was really 
able to make diamonds. One day before the expira- 
tion of the stipulated time, Lemoine fled. A sealed 
envelope which Lemoine claimed contained the secret 
of his process, and which was intrusted to court, was 
opened and found to contain merely a worthless 
formula. 
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Curiosities of Numbers, 
To the Editor of the Scientific American: 

I can add the following discovery of my own to your 
curiosities of numbers, although I am not mathema- 
tician enough to know whether it has been discovered 
before or what the explanation may be: Take any 
even number under 20, and place after it one-half that 
number. The number so written will be seven times 
the sum of the number and its half. Over 18 and under 
200 it will be 67 times the number and its half, and 
over 198 and under 2,000 it is 667 times the number 
and its half. At 2,000 another 6 is put before the 667. 

Lincoln, Mass., June 8, 1908. E. M. Brooks. 



Catalogue Indices. 

To the Editor of the Scientific American: 

You have always advocated a standard size for cata- 
logues, which has been a good thing, but I find the way 
the catalogues are indexed is a nuisance. Some are 
indexed in the front and some in the back, and others 
are indexed in the center of the catalogue. When you 
are looking for a certain thing, you will be sure to 
turn to the wrong end. I find the best thing and 
a time-saver is to cut the top corners off the pages 
that the index is printed on. I cut the top corner of 
all the catalogues I have, and can find the index the 
instant I open the book. If there is any other way 
that is better, I would like to have you let me know. 
I think if you will advocate that there should be a 
standard way of indexing catalogues, it would be a 
good thing and a time-saver. John B. Haberle. 

South Bend, Ind., June 11, 1908. 



A Simple Weight-lifting Device. 

To the Editor of the Scientific American: 

I want to give to you an ingenious device used by 
a canalboatman to raise a log weighing over two tons 
from the river surface to his boat. 

First he floated the stick between his boat and the 
■ dock. At high tide he passed ropes around the stick 
and fastened it to the dock. So the log remained 
tied fast while the boat went down with the tide. At 
low tide he tied the log to the side of his boat, and 
then unfastened it from the dock. The rising tide 
brought up boat and stick together. At high tide he 
fastened the stick to the dock, and when the tide 
ebbed, he shoved his boat along side and under the 
stick and landed it on his boat. 

By this means he accomplished what would have 
required a powerful derrick. And he alone, exerting 
no lifting power, loaded the stick on to the deck Of 
his boat. The log was a Southern pine, 35 feet by 1 
foot 6 inches by 1 foot 6 inches. I consider that his 
ingenuity was unique. . Frank B. McLean. 

New York, N. Y., June 1, 1908. 



Automobiles Considered as a Cause of the Spreading 
Of mechanical Knowledge. 

To the Editor of the Scientific American: 

Whenever the anti-automobile crank voices his con- 
demnation of the motor car as a public nuisance and a 
menace to human life and limb, some defender will 
be found to spring into the lists and do battle for 
the machine. The "counsel for the defense" will ad- 
vance plenty of good reasons for the existence of the 
auto, and he will point out, with more or less show 
of reason, the innumerable benefits which the coming 
of the motor car has conferred upon the public at 
large. He will tell us how it has virtually opened 
the country in districts and territories where it was 
almost impenetrable. He will show us how the "auto 
rushes in where railways feared to tread," how road 
distances have been practically annihilated, and how 
real estate interests have been vastly improved since 
the motor car made it possible for a man to travel 
in his own private vehicle at a speed of forty or fifty 
miles an hour, from his country home to his city 
office, and vice versa. 

But there is one strong point which, so far as the 
present writer is aware, has not yet been cited in 
favor of the automobile, and that is the compulsory 
mechanical education it has given, and is still giving, 
to thousands of people to whom mechanics, as a sci- 
ence, was formerly a sealed book. 

The possession of an automobile has compelled, so 
to speak, the practical study of its machinery. Every 
owner has naturally felt that he ought to know every 
little detail about his purchase. The possession of a 
competent chauffeur did not relieve him from this 
obligation. To own a motor car means to own a desire 
to operate it. Half the joy of motoring consists in 
driving the machine one's self. The ability to do so 
competently means a delightful independence, an abso- 
lute freedom of thought and action. It gives one a 
feeling of self-reliance, of perfect confidence in one's 
power to guide the machine and regulate its speed at 
will with consummate safety. 

It is no exaggeration to say that fully ninety per 
cent of present owners of automobiles knew little 
or nothing about mechanics before they purchased a 



machine. They may have been college graduates, and 
yet very deficient on mechanical matters. Law, litera- 
ture, history, chemistry, medicine, art, music, finance, 
they may have claimed as special and favorite studies, 
and in many of these studies they may have taken high 
degrees, but they eschewed mechanics as being dry 
and uninteresting except to those bent upon a mechani- 
cal career. 

It was not until these people purchased motor cars 
that they began to feel the lack of a mechanical educa- 
tion and the necessity for acquiring it. Unconsciously, 
as it were, but not unwillingly, they were driven to 
seek information about the engine and the individual 
parts of their machines. Had they not felt such 
knowledge to be imperative, they would not have 
wasted time on learning it, but with the possession of 
an automobile, the clear understanding of its work- 
ing parts became a sine qua won, and the owner of 
the machine straightway set himself to the subject. 
He was confronted by a "condition and not a theory," 
and he felt that he had to give his mind to mechani- 
cal matters, whether he wanted to or not. 

And the involuntary acquisition of mechanical 
knowledge was by no means irksome— even to the 
busy business man. In a short time it became a pleas- 
ure. Moreover, the ^very rudiments of mechanics 
seemed to open a whole vista of possible — easily reach- 
able — mechanical knowledge. The laws of mechanics 
became additionally interesting because so easily un- 
derstood. What had been a sealed book was now a 
wide open one, What had formerly seemed dull and 
uninteresting became attractive and pleasant. So that 
the automobile owner of necessity began to extend his 
fund of knowledge and information on general 
mechanical subjects, and many of the occult mysteries 
of a few years ago became self evident truths that 
were extremely simple in the light of later learning. 
The knowledge of parts of the machine, and their rela- 
tion to each other, of the motive power and its rami- 
fications, of measurements, pressures and weights, and 
of the various mechanical laws, became pleasant daily 
studies that embraced both theory and practice. 

The effect of this is most significantly shown in the 
peculiar fact that very many improvements of parts 
in automobiles, during recent years, have been the 
invention of men who were not practical engineers, 
but rather amateur mechanics who had become such 
through being automobile owners. As religious con- 
verts are said to be more zealous than those born in 
the particular creed, so these graduates from "mechani- 
cal darkness" seem gifted with particular light to see 
where improvements are needed, and to furnish what 
is lacking in completeness. 

Many automobile owners who have spent thousands 
of dollars on their machines are so satisfied that the 
money was well spent — because of the mechanical 
education that came with the machine — that they 
would not willingly accept a return of double the 
money expended to be obliged to go back to their 
original ignorance of mechanics. 

Therefore, it is to the existence of the automobile 
to-day that we may safely ascribe a goodly percentage 
of the present knowledge of mechanics among lay- 
men — 'a knowledge of vast importance to every indi- 
vidual; and this notable benefit to humanity should 
be prominently enrolled among the score or more of 
decided advantages which have been given to the 
world by the advent of the automobile. 

New York, June 13, 1908. L. H. Perlman. 



A Scheme for Reducing the Cost of Freight 
Transportation. 

To the Editor of the Scientific American : 

In every line, and in every mode of transportation, 
that forms an integral part in our complex modern civ- 
ilization, to the man of serious thought; and to the 
analyzer of facts, there is overwhelming evidence of ex- 
travagance, waste, and inefficiency in our modern 
methods. 

Transportation on the rail may be taken as a typical 
example, but approximately the same conditions will 
be found in all other systems and methods. 

The ton-mile is the unit in which the traffic moved 
by a railroad system is measured. On the expense side 
of the railroad ledger, the number of tons moved, mul- 
tiplied by the number of miles through which the traf- 
fic is moved, gives a product known as the ton-mile 
traffic of the road. Under normal conditions, the ex- 
pense of moving a ton of traffic a mile is fairly a con- 
stant quantity, but the proportion of paying traffic to 
dead traffic varies from practically nothing to a maxi- 
mum of say 70 per cent. An efficiency of 70 per cent 
is indeed highly satisfactory, in this class of service, 
especially when regarded from the standpoint of what 
is practically attainable; it however reminds the patron 
that thirty cents in every dollar paid for the transpor- 
tation of freight is absorbed in moving the dead weight 
of equipment that is of necessity connected with the 
movement of the commodity. The example cited is 
one that is intended to show the highest degree of at- 
tainment in the movement of rail traffic. 

Taking as a more common and a more frequently 



occurring example, we will flnfl railroad companies 
moving a quantity of 5,000 pounds a distance of 200 
miles at a rate of 13 cents per t^O pounds. 

The modern freight car that is used for this class 
of traffic will weigh approximately 35,000 pounds, and 
as the contents weigh 5,000 pounds, the weight of the 
car with its load is 40,000 pounds, of which the paying 
traffic forms but 12.5 per cent. Regarded in another 
way, the cost to the consignee of moving 5,000 pounds 
of medium-class freight a distance of 200 miles is $6.50, 
of which $5.6875 is chargeable to the dead weight of 
equipment of the car alone (not including locomotives 
and tenders) and $0.8125 is the proportion that is prop- 
erly chargeable to the commodity that is being moved. 
The charge in this case for moving the paying traffic 
being 1.30 cents per ton-mile, or figured on the total 
weight moved, 40,000 pounds, the railroad company 
receives but 0.1625 cent per ton for moving one ton 
of freight and equipment, one mile. 

If it were possible to wholly eliminate the weight 
of the equipment, the charge for moving a ton of me- 
dium-class traffic a distance of one mile would become 
12.5 per cent of the above amount, or 0.0203125 cent. 
Such extravagance as this in the movement of traffic 
is almost beyond conception, and it goes without say- 
ing that it must work hardship to the patron and to the 
carrier as well. 

The carriage of the stipulated minimum amount, in 
the merchandise class of freight, is authorized and 
practised by the leading railroads of the country, usu- 
ally a direct car being loaded for a point 200 miles 
distant, when the weight of the contents of the car is 
equal to or. greater than 5,000 pounds. 

The jar, vibration, and concussion inseparably coh- 
nected with the movement of heavy traffic, constitute 
an environment which limits the power of the structur- 
al engineer in problems of design, which have for their 
ultimate object the reduction of weight, for safety, 
which is paramount to everything else,' cannot be 
guaranteed if the weight of the equipment is lowered 
sufficiently to give a small factor of safety. 

Allowing that the weight of modern freight equip-, 
ment cannot be safely reduced, what is the remedy 
that is to be applied for the suppression of an evil 
that necessitates the moving of 35,000 pounds of dead, 
non-paying traffic for the revenue which is cerived from 
the carriage of 5,000 pounds of net traffic? 

This is a serious problem, and it is worthy of pa- 
tient thought and rigid investigation. It is a matter 
that may mean the difference between success and 
failure to a railroad corporation, and it should have the 
attention that its importance demands. 

There is but one way of dealing with a' matter of 
this kind, and that is to have all cars with light loads 
stopped at some point not more than 15 or 20 miles 
from the point of origin, and the contents of three or 
four cars consolidated, so as to bring the net tonnage 
of the car to an amount that will bear a respectable 
proportion to the gross weight of car and contents. 

Such an arrangement of course would have the 
effect of causing a certain amount of delay to traffic; 
but as it will diminish the number of trains that are 
required to carry a given amount of traffic under more 
extravagant conditions, it greatly reduces operating 
expenses, leaving the receipts for traffic as great as 
before. 

The expense of transferring 5,000-pound quantities 
of freight will vary greatly with the character of the 
freight that is handled, with such commodities as 
flour, sugar, salt, lime, etc., in barrels. Apart from 
the labor of shunting cars to freight platforms, a 
laborer receiving 15 cents per hour can make such 
a transfer in 15 minutes, at a cost of about 4 cents. 
Allowing that switching and other expenses cost 6 
cents, making a total of 10 cents for the transfer of 
5,000 pounds of freight, it is readily apparent that if 
the necessity of running a 35,000-pound modern car 
a distance of 175 miles can be obviated at a cost of 10 
cents, it is a matter of extraordinary importance. 

Four such cars handled and contents consolidated in 
one car, at each of ten stations, per day, would relieve 
30 cars of being run a distance of 175 miles; this 
would practically amount to dropping out one freight 
train, the operating expense being decreased to that 
extent, and being increased only by an insignificant 
sum expended for making transfers. 

Nor is this the sole advantage to be realized from 
the permanent workings of the above scheme. All over 
the country we hear that traffic is congested, when it 
is at all heavy. The double-track road needs a third 
track, the three-track road needs a fourth track, etc. 
If railroad presidents will give the car that is running 
a couple of hundred miles, with a content that is per- 
haps 10 per cent or 12 per cent of the gross amount of 
tonnage shown for engine rating, the attention that 
the matter deserves, if the need of an additional track 
to carry the road's traffic cannot be wholly dispensed 
with, at least it may be deferred to a time when such 
a contemplated change can be made without creating 
financial stringency or suppressing dividends.. 

A Practical Railroad Man. 

North Adams, Mass. 
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A CURIOUS ELECTRIC ELEVATOR. 

BY J. B. VAN BRUSSEL. 

A novel form of electric elevator has recently been 
Installed at one of the new hotels at St. Morltz In 
Switzerland. 

The hotel is built on the hillside overlooking the 
lake at St. Moritz-Dorf, and the elevator is used for 
conveying passengers from the lower level to the 
main floor of the hotel. The car resembles that of an 
ordinary elevator, but is mounted so as to always 
hang vertically, swinging on an axis supported by 
trolleys running on elevated rails. As will be seen 
from the illustrations, the inclination of the rails is 
much steeper at the top than at the bottom. The 
rails are mounted on a light lattice steel structure, 
supported by steel towers. 

The working load of the car is 1,000 pounds, or six 
passengers, and the maximum speed of travel is 148 
feet per minute. The total height of lift is about 92 
feet, and the total length of travel, measured along 
the curved track, is about 132 feet. The apparatus is 
driven by a three-phase motor, supplied with current 
at 240 volts, 50 cycles. 

The elevator is worked by a patented form of geared 
drum, for which a high efficiency is claimed, resulting 
in low current consumption. The gearing is of the 
double reduction type, with the motor and drum shafts 
in line, and is composed of cast-steel double helical 
(Wheels, with accurately machined teeth, inclosed in a 
Cast-iron gear case, and running in oil. Care has been 
taken in the construction of the drum to make the 
grooves to accurately fit the diameter of the rope, in 
order to minimize wear. The ropes themselves are 
made of steel, with a factor of safety of ten. 

The first pinion of the reduction gear is mounted 
on a shaft which is directly coupled to a 9-horse-power, 
three-phase motor by a flange coupling, which is ar- 
ranged to serve as a brake drum. This brake is of 
the motor type, acting through a system of levels, and 
arranged to be released only when current is flowing 
through the motor in the usual manner. The whole 
machine is very compactly designed, and is mounted 
On a single cast-iron bedplate. 

The trolley is fitted with a very effective form of 
Safety catch. In the event of a breakage or slacken- 
ing of one winding rope, two eccentric checks or cams 
are released, and grip the guides attached to the 
track, firmly locking the car. A speed-regulating ap- 
paratus is also provided, which actuates the same pair 
of gripping checks, whenever the speed of the car, 
from any reason, exceeds a certain predetermined 
value. 

The control is effected by an automatic push button 



lower end as an additional safeguard. The car is similar 
to an ordinary lift car, with the exception of its sus- 
pension, but being for use out of doors, is covered with 




The Elevator Commencing Its Ascent. 

a galvanized roof. The counterweight is so proportion- 
ed, that the weight of half the working load is balanced. 



tion shows two of Dr. Korn's apparatus set for this 
purpose. One of these has been working for some 
months, while the new one has just been finished at 
tne Carpentier establishment. These instruments are 
in charge of M. Chatenet, who has been transmitting 
photographs to London for some time past, for publi- 
cation in the Daily Mail. The transmission requires 
about twelve minutes, and for this purpose a photo- 
graphic film of large size, about eight by ten inches, 
is used. The receiving instrument reproduces the 
view on a small film of three by five inches. The re- 
sult is good, but at present there is some difficulty on 
account of the use of the telephone cable across the 
channel. The transmission overland from Berlin to 
Paris is made more easily. M. Chatenet is now able 
to adjust the instruments better, as he has two of 
these at present, one of which can be used as a re- 
ceiver. 

Our Paris correspondent saw the transmission of a 
view between the two instruments. After developing the 
film the view appears as a negative formed of fine 
liflfcs which give somewhat the effect of a half-tone. 
In next week's Scientific American a full description 
of the apparatus will appear. Dr. Korn's compensat- 
ing selenium cell is used in this apparatus. The main 
selenium cell is connected to a second cell which also 
receives the light according to the value of the image. 
This action helps to overcome the inertia of the seleni- 
um, and makes the transmission much better, giving 
a clearer imago. The matter of the compensating cell 
has been somewhat obscure up to the present, but we 
expect to give some information on this interesting 
Question in an illustrated account of the apparatus in 
next week's Supplement. M. Chatenet states that Dr. 
Korn intends to make a trip to America. 



Experimenting with Korn's Apparatu# on a Com- 
mercial Scale. 

The transmission of photographs at a distance is 
now beginning to reach a commercial scale, and the 
enterprising journal 1'Illustration, of Paris, has taken 
the matter up, in order to make 
an exchange of photographs with 
London. In the latter city the of- 
fices of the Daily Mail are equipped 
with like apparatus, but at present 
these are transferred to the build- 
ing which the journal occupies at 
the Franco-British Exposition. A 
visit to the offices of l'lllustra- 



Gurious twists are observed in many tree trunks, and 
the inquiry just begun in Europe suggests the sur- 
prising conclusion that they are produced by the 
earth's rotation, like the twists of storms and the 
whirls seen in water. Van den Broeck, the Belgian 
geologist, points out that if conditions of growth were 
the cause the torsion should follow the sun's apparent 
path. In at least 990 out of 1,000 trees the reverse is 




system, so that it is possible 
for the car to be used by pas- 
sengers, without an attendant. 
The electrical control con- 
tacts are so interlocked that 
it is impossible for the ele- 
vator to be started before the 
doors are properly closed. Me- 
chanical interlocking devices 
are also provided, so that the 
doors of the landings can only 
be opened when the car is op- 
posite them. The car is auto- 
matically arrested at the end 
of its travel, but a pair of 
buffers are provided at the 



The Elevator Saves the Hotel Patrons Many a Hard Climb. 

A CURIOUS ELECTRIC ELEVATOR. 



true, and it may be that 
the twist is usually to 
the left in the northern 
hemisphere and to the 
right — or with the clock 
— in the southern hem- 
isphere, like the turn of 
the cyclonic storms and 
water vortices. This dif- 
ference is due to the 
earth's rotation. Jean 
Brunhes notes that it 
was shown some years 
ago that the winds due 
to the earth's motion 
blow steadily at a sea- 
son when vegetation is 
active and sensitive, and 
a slight continuous bend- 
ing and turning then 
would be likely to affect 
the tree permanently. — 
Bulletin No. 18, Ameri- 
can Forestry Associa- 
tion. 
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A PHILIPPINE LEPEB COLONY. 

BY NEWTON FOREST RUSSELL. 

Government estimates indicate that there are from 
4,000 to 5,000 lepers in the Philippine Islands. To 
maintain them all in an isolated sanitarium would re- 
quire an annual expenditure of about $400,000. If the 
segregation of the lepers would stamp out the disease, 
this would he a good investment. But in regard to 
the Philippines, medical evidence is by no means con- 
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elusive regarding the efficacy of segregation. A colony 
has, however, been opened, and a large number of 
lepers collected in it. 

For the past several hundred years the care of 
lepers has received considerable attention in the Philip- 
pine Islands, but a careful review of the history of this 
disease shows that the work has been palliative rather 
than preventive. The good people who undertook this 
charitable work admitted to leper hospitals only those 
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who were unable to earn their own livelihood or who 
had no one to provide for them. This of course left 
many lepers at large who had not become public 
charges, and in consequence there was ample oppor- 
tunity for the disease to spread indefinitely. But now 
the isolation method is to be tried. The little island 
of Culion has been chosen for the colony, and the 
assembling of lepers at this place was begun some 
months ago. The construction of the Culion colony 




The Town is Ideally Situated on a Cape Standing Well Out of the Sea. 
The Church Surrounded by the Remains of an Old Spanish Fort. The Hospital of the Colony Where the Worst Cases Are Cared For. 




The Fathers in Charge. 
Some of the Houses Are Actually Built Oyer the Water. The More Actiye Members of the Colony Maintain a Good Band. 

A PHILIPPINE LEPEB COLONY. 
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has reached a point at which. 800 lepers can be cared 
for. Of this number, about 500 have already been 
transported there. The remaining 300 vacancies will 
be filled from time to time as funds become available 
for the purpose. 

The present plan of the government is to move all 
the lepers from those islands which are well isolated 
and at the same time have only comparatively few 
Victims. In this way a large area can be freed of 
lepers at once; and the principal source of infection 
being removed, there should be few persons attacked 
in these sections in the future, and the few cases that 
do occur can be immediately removed. It is contem- 
plated that only such persons shall be declared lepers 
as by microscopical examination are found to have 
leprosy bacilli in their tissues. One noteworthy fact 
was observed while the lepers were being collected, and 
that is only about one-half of those who were pre- 
viously reported as lepers were, on careful examination, 
found to be so. If this same proportion should obtain 
in the islands which have not yet been inspected, the 
actual number of lepers would be very much smaller 
than was first estimated and the solution of the prob- 
lem thus rendered easier. It was first thought that 
patients would be able to contribute something to- 
ward their support, but on closer observation it was 
ascertained that not much assistance in this connec- 
tion could be expected. Nursing the worst cases, do- 
mestic duties, cooking, making clothes, keeping house, 
cleaning and taking care of the streets, making repairs 
to buildings, agriculture, etc., require the entire time 
of many of the colonists, leaving but few who could 
be employed otherwise. The question of cattle raising 
by the colony is now being considered. It would ap- 
pear that this would be a light occupation in which 
the lepers might be successful. On account of the fact 
that cattle do not contract leprosy, 
that they could be slaughtered by 
non-leprous persons, and that the 
meat is necessarily cooked before 
eaten, it would seem that the pub- 
lic would not object to such meat 
being placed on the market. But 
whether this scheme will be at- 
tempted has not yet been decided 
upon. 

The actual collection and trans- 
ference of the patients who are al- 
ready at Culion did not present as 
many difficulties as was first an- 
ticipated. On account of the fact 
that it was desirable, for adminis- 
trative reasons, to reduce the num- 
ber of places at which lepers were 
kept as soon as possible, it was 
decided to remove those lepers who 
had heretofore been maintained at 
the San Lazaro hospital in Cebu, 
and discontinue the latter institu- 
tion. Accordingly the authorities 
with a number of medical Inspec- 
tors arranged for the transfer of 
the victims by lighters from the 
hospital to coast guard cutters, by 
which they were transported to 
the island of Culion. The medical 
officers in charge of the colony had previously made 
all the necessary arrangements for receiving them. 
Four sisters of charity belonging to the Order of St. 
Vincent de Paul were already on duty at the hospital, 
to act as nurses for those who required more or less 
medical attention. Two priests of the Jesuit order, 
Father Valles and a companion, were also stationed at 
the colony, and aided in receiving the afflicted ones. 
The lepers on reaching the Culion colony were sur- 
prised and delighted with the new home which had 
been provided for them. 

The present colony consists of a hundred and twen- 
ty-five nipa houses, each of which is large enough to 
accommodate from five to seven lepers. These houses 
are built on regular street lines, so that a regular 
town has resulted. The site of the town is located on 
a high point, which slopes in nearly every direction to 
the sea, the highest point being about 150 feet above 
the level of the sea, thus making the drainage system 
a most perfect one. A reservoir is located at a-height 
of over 230 feet above the sea level and water from a 
spring is pur-ped into it by means of a gasoline water 
pump. From this reservoir flows pure fresh water to 
all parts of the colpny by underground water pipes. 
A complete sewage system, which empties into the sea 
after passing through septic tanks, has been provided 
to carry away all unhealthy matter from the town. 

The pld town of Culion, in which a number of good 
houses yet remain, affords buildings for a presidencia 
or town hall and places of residence for the president 
and consejales. A stone church, built in Spanish times, 
has been put in good repair and is being used. 

The patients are given all possible liberty, and are 
controlled by regulations which they themselves make. 
They are allowed to punish offenders against their own 
regulations in any manner they see fit. In order to 



give them a proper form of government, they are per- 
mitted to elect their own presidente and ten conse- 
jales. A police force composed of ten men has been 
organized, and it is their duty to see that the town 
is kept in good sanitary condition, as well as to make 
arrest of offenders against their own ordinances. 

Ample quarters have been provided for the non-lep- 
rous residents of the colony. The director of the 
colony lives in a well-built house situated across an 
arm of the bay about two miles away. His abode is 
readily reached by means of a launch which is kept 
at the colony. 

The treatment of leprosy with the X-ray at the 
Culion colony, which in 1906 gave so much promise, 
could not be continued this year on account of the 
lack of suitable apparatus, the apparatus on hand hav- 
ing become damaged, and there being no funds avail- 
able for replacing it. The lepers who were reported 
a year ago as apparently cured have relapsed. One 
of them remained well, so far as it was possible to 
determine by frequent microscopical examinations, for 
nine months, and the other for seven months. 



Decomposition of Cement Mortars In Sea 
Water. 

In the decomposition of cement mortars in sea water 
we have to consider four different propositions, viz.: 1, 
the cement; 2, the sea water with all the substances 
in it dissolved; 3, living beings, as shells, plants, etc., 
affixing themselves upon the surface of the concrete, 
and lastly, 4, the atmosphere acting by means of its 
carbonic acid and water vapor. These different sub- 
stances produce chemical, physical, and mechanical 
phenomena. 

The chemical phenomena, by far the most important, 
include the hardening of the hydraulic binders, the de- 




lessens in an unacceptable way the mechanical resist- 
ance. 

3. Quick-setting cements with a large amount of 
sulphate of lime and with a high index have given 
very satisfactory results. The lessening of the resist- 
ance with the increase of the index is smaller than in 
the case of Portland cement, because the presence of 
sulphate of lime opposes the pulverization at low tem- 
perature. 

4. The addition of puzzolans, especially burnt clay, 
and without doubt also of high degree trasses, gives 
to all hydraulic products a greater chemical resistance. 
By firmly binding the clay into insoluble combinations, 
these resist the elimination of the clay by diffusion, 
as also the correlative increase of the porosity of the 
mortar. 

5. The compactness of mortars, resulting from the 
decrease of the quantity of tempering water, or from 
the increase of the active elements, seems to be the 
most essential factor in the conservation of the mor- 
tars in sea water. It is, therefore, certain that the 
addition of puzzolans, independently from all chemical 
action, will be very useful by increasing the compact- 
ness of the mortars. 

The truth of this assertion has been proved by tests 
made by Prof. Nasini and Antony of Italy. They re- 
placed the clay entering into the composition of cement 
by puzzolanic materials, so as to reduce to a minimum 
the amount of alumina, to whose presence is due the 
destructive action of the sea water. 

These materials are added either at the time of the 
leading of the rotary kilns, or still better, to the red- 
hot clinkers coming out of them. If continuous kilns 
are used, this addition is made by sprinkling the still 
red-hot clinkers with pulverized puzzolanic materials. 
The grinding and pulverizing of the so-obtained pro- 
ducts is then performed as usual. — > 
Synopsis of papers by H. Le Chate- 
lier in Annales des Ponts et Chaus- 
sees and Prof. Nasini in Tecnico 
Moderno. 
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The Sisters of Charity in Charge of the Hospital. 
A PHILIPPINE LEPEB COLONY. 

composition of the so-formed components by sea water, 
and finally the combinations of all these products of 
decomposition with the elements of the cement or 
of the sea water. The physical phenomena are con- 
nected with the greater or less porosity of the mortars, 
and with the propensity of diffusion of the salts con- 
tained in the sea water; and further, there are pro- 
duced in masonry exposed by the tides to the alterna- 
tive influence of air and water, certain concentrations 
of salts upon certain places in the masonry, due to 
the evaporation of the water. The mechanical phenom- 
ena include the lifting of blocks of masonry by the 
waves, their disruption by the impact of these waves, 
and their wear through the friction of the sand. 

But this is not all. None of these elementary 
phenomena can be produced without a certain reac- 
tion upon the other concomitant phenomena. The 
cracks, the wear by mechanical action of the sea, facili- 
tate the physical diffusion of the salts, and this diffu- 
sion again resists the chemical action of these salts, 
by bringing fiem in contact with the lime. On the 
other hand, chemical action taking place in the mason- 
ry causes cracks, facilitating the penetration of the 
salts and the disruption of the blocks of concrete 
under the action of the impact of the sea, etc. 

All the hydraulic binders, without any exception, are 
soluble in sea water, with of course different degrees of 
quickness. This decomposition or solubility is slower: 

1. The smaller the amount of alumina in the cement. 
Relatively small amounts of alumina, say higher than 
3 per cent, are sufficient to show the deleterious effects 
of this substance. 

2. The higher the index, at least in the case of ordi- 
nary Portland cement. It is true that under ordinary 
conditions this increase of the index, and stimulating 
as it does the pulverization at low temperature, quickly 



New Researches In Fermentation. 

Buchner's discovery and isolation 
Of the enzyme which causes alco- 
holic fermentation decided a con- 
troversy that had continued during 
a decade and proved that fermenta- 
tion is a chemical process. In addi- 
tion to this enzyme, which is a yel- 
low liquid to which Buchner gave 
the name zymase, he discovered in 
the expressed juice of yeast two 
other enzymes, . which he called 
katalase and endotryptase. The 
last named substance exerts an in- 
jurious action on fermentation and 
is the cause of the decrease in 
strength which yeast juice exhibits 
after prolonged exposure to the air. 
The ehief final products of ferm- 
entation, alcohol and carbonic acid, 
have long been known, but the de- 
termination of the intermediate 
and by products is not a simple 
matter. Fermentation caused by 
expressed yeast juice produces a larger quantity Of 
glycerine than is obtained from fermentation with liv- 
ing yeast, probably because some of the glycerine pro- 
duced in natural fermentation is consumed as food 
by the yeast cells. On the other hand, yeast juice pro- 
duces scarcely a trace of succinic acid and fusel oil, 
which are always present in natural fermentation. 

Lactic acid may be regarded as an intermediate pro- 
duct, in the formation of alcohol from sugar. Hence 
the process of fermentation must comprise at least 
two stages, and zymase must be composed of two 
enzymes, of which one converts sugar into lactic acid 
and the other reduces lactic acid to alcohol. Harden 
and Young have discovered that the fermentation of 
sugar with yeast juice is greatly accelerated by the 
addition of boiled yeast juice, and that the same addi- 
tion restores to inert juice its original power of in- 
ducing fermentation. 



Home-made Graham Bread. — The following direc- 
tions for making Graham bread at home are given by 
J. Dormeier in the Pharmazeutische Zeitung: Take 2 
pounds of bruised wheat, 1 pint of milk, half that 
quantity of water or buttermilk and a teaspoonful of 
salt and knead the whole thoroughly. Then place the 
dough in a long metal mold previously smeared with 
butter and powdered with flour, make the surface firm 
and smooth with a tablespoon dipped in hot water, 
cover it up and allow it to' stand near a warm range 
for half an hour, not much longer, or the bread may 
become crumbly. Then put the mold with the dough 
in a well-heated baking oven, turn it in half an hour, 
and bake till the bread is brown all over. To give 
a shining surface to the bread, pass a brush dipped in 
water over it just before it is done and let it remain 
another minute in the oven. 



June 27, 1908. 



Scientific American 



463 



NEW GROUPING OF STABS IN THE UNITES STATES 
FLAG. 

Some time ago a representative of Congress (Mr. 
Shaforth) proposed a new arrangement of the white 
stars in the blue field of the United States flag, which 
he considered would be more symmetrical and emblem- 
atic of the formation of the Union than the present 
straight-line method. A bill of Congress on this sub- 
ject was introduced by him. He describes the object 
as follows: 

"The' original thirteen States are formed in the 
shape of a large circle of thirteen stars. The balance 
of the States are represented within this circle by a 
se'ries of smaller stars, arranged in the shape of a 
five-pointed star. Each star is intended to represent 
a distinct State. The star forming the uppermost 
point of the inside star will represent the first State 
admitted to the Union after the original thirteen 
States; other stars follow below in sequence according 
to the order in which the States were admitted." 

The illustration is made from a photograph of a 
flag, recently prepared by a lady in Brooklyn, which 
was unfurled for the first time in commemoration of 
the fiftieth anniversary of her wedding. It contains 
forty-seven stars, one more than the number of States 
actually admitted, it being expected at the time it 
was made that Arizona and New Mexico might be ad- 
mitted as a separate State. The forty -fifth State ad- 
mitted was Utah, in 1896, and the forty-sixth State, 
Oklahoma, in 1906, to begin its statehood in July, 
1908. • 

• — »♦ ■ «■ ■■ 

A CLEVER SUBSTITUTE FOR A DRYDOCK. 

BY U. M. MA8DELL. 

Shipping men on the Great Lakes are displaying con- 
siderable interest in the experiment which the Niagara 
Navigation Company have recently been conducting in 
connection with their new steamer "Cayuga," the lat- 
est addition to their fleet, operating on the Toronto- 
Niagara Falls-Buffalo route. The "Cayuga" is a twin- 
screw steamer with a speed of 23 miles per hour, which 
went into commission last year for the first time. 

There is only one dry dock on Lake Ontario large 
enough to accommodate the "Cayuga," and it is at 
Kingston, 160 miles from the steamer's 
route. Any slight mishap to a propel- 
ler blade might necessitate going to 
drydock; and the withdrawal of so 
large a ship as the "Cayuga" from 
service during the profitable season, 
with the prospect of delay in the event 
of another steamer being in drydock at 
the time, not to mention the expense 
involved, induced the company to 
seek other means to meet the situa- 
tion. 

Most shipping men are aware that 
caissons have been employed in effect- 
ing repairs under water to the propel- 
lers or shaft bearings of single-screw 
steamers, but we have never heard of 
this device being applied to ships 
propelled by twin screws. Working 
from drawings of the ship and meas- 
urements of the hull, taken from the 
ice in the early spring, two three- 
sided caissons, one for the port side 
and the other for the starboard, were 
built of 2%-inch pine planking. The 
framing was 3 x 3 x %-inch steel 
angles, set at 2-foot centers and bolted 
below to a 4 x 12-inch oak keelson. 
The planking was fastened to the 



steel frames with %-inch bolts. Below, the angles 
were allowed to project enough to pass across the keel 
of the ship and the planking was carried over this, 
thus forming a support which pressed up against the 
keel, and helped to keep the caisson down in place 
when the water had been pumped out. Additional 
strength was provided to withstand the pressure by 
running a 6 x 13-inch top strake of oak around the 
outer and upper edge of the caisson. Some three feet 




NEW ARRANGEMENT OF STARS IN THE UNITED 
STATES FLAG. 

below this was fastened a 3 x 8-inch oak wale, bolted 
through to an inner strake with %-inch bolts. Diag- 
onal framing of 3 x 8-inch oak was also used, and a 
4 x 12-inch fore-and-aft strongback tied the two in- 
board ends- at the top. To admit of the caisson pass- 
ing the shaft (the chief problem to be overcome) two 
doors on hinges were provided at the forward end, the 
lower of which opened downward and the top one 
upward. These doors are left open until the caisson 
is attached to the side of the ship, when they are 
closed by means of chain attachments. The diameter 
of the "Cayuga's" shaft is 10 inches, and the doors are 
so constructed that a slight clearance is allowed when 
both are closed, leakage being prevented by a- three- 
ply %-inch rubber gasket. Underneath the keel a 
water-tight fit is secured by using a packing consisting 



of 1-inch rubber hose. The "Cayuga" draws 10 feet 
9 inches, and the caissons are 12 feet deep, so that 
they rise about 15 inches above the surface when at- 
tached. They have sufficient buoyancy to float, and 
when placed in an upright position, their draft of 
water equals that of the ship. 

Two %-inch chains are attached to the angles which 
project beneath the steamer's keel, and the caisson 
is drawn into place by means of these, which are 
passed under the hull of the steamer and drawn taut 
from the opposite side with turnbuckles. The cais- 
sons are 16 feet long and 11 feet wide, being of suffi- 
cient dimensions to inclose the strut supporting the 
stern bearings and also the propellers. Ample clear- 
ance is afforded for turning the propellers when the 
caissons are in position, and also for carrying on the 
necessary work. 

While pumping operations are going on, the caissons 
are kept steady with two diagonally-placed turn- 
buckles, each being of 1 %-inch iron, about 8 feet long, 
and fastened to eyebolts underneath the quarter of 
the ship. Three smaller turnbuckles are also arranged 
vertically along the top strake. The water is pumped 
out with a flushometer steam pump having a capacity 
of 12,000 gallons per hour. The pump is placed on the 
deck of the steamer, and the water discharged through 
a 5-inch pipe. When the caissons have been emptied, 
any slight leaks are more than offset by an auxiliary 
2-inch siphon. To resist the upward pressure of the 
water, the caissons are held down by shores from the 
overhanging guards, of the steamer. 

The caissons were adjusted without difficulty, and 
once in place it was found that operations could be 
carried on inside quite comfortably. The device was 
found entirely satisfactory in practice, and will in 
future be employed in connection with any repairs to 
tire propeller or stern bearings of the "Cayuga." 




View Looking Down Into the Caisson, Showing Propeller Blade 
Being Detached. 



Soil Fatigue Caused by Fodder Plants. 

The continued cultivation of such fodder plants as 
clover and lucerne on the same land is accompanied 
by a progressive decrease in the crop. This phenom- 
enon has been called "soil fatigue," and various ex- 
planations of it have been given. The recent experi- 
ments of Pouget and Chouchak prove 
that soil fatigue is not caused by the 
exhaustion of the supply of plant food 
alone, but that clover and lucerne, like 
hops, excrete poisonous substances 
which accumulate in the soil and final- 
ly arrest the growth of the crop. Rich 
soil that had never borne a crop of 
lucerne produced a crop smaller than 
the normal on the addition of the 
dried aqueous extract of the soil of a 
lucerne field, but no such decrease in 
crop was observed when the extract 
was roasted before it was mixed with 
the soil. On the other hand, the ap- 
plication of an extract of soil that had 
never borne lucerne and had been 
abandoned to spontaneous vegetation 
for two years caused an increase in the 
crop of lucerne. These results indicate 
that lucerne excretes substances which 
are detrimental to its own growth. 
The action of these substances is ana- 
logous to that of toxins. Alcoholic ex- 
tracts of the soil of a lucerne field 
exerted no injurious effect upon the 
growth of lucerne and soil that had 
been sterilized by heat yielded larger 
crops than unsterilized soil. 





Exterior View of the Caissons. The Cassions Were Bnilt of Pine 
Planking Bolted to Steel Frames. 



These Caissons Were Placed Against Ship's Side. The Water Was Pumped 
Out, and Repairs to Propellers Made. 



CAISSONS BUILT TO TAKE THE PLACE OF A DRYDOCK. 
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RECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel. 

GARMENT. — S. Greenes, Poughkeepsie, 
N. Y. The garment is provided with openings 
so secured by fastenings as to render its size, 
to some extent, adjustable at will, and so ar- 
ranged that the garment is reversible, present- 
ing to the eye a constructional difference in 
appearance when viewed upon one of its sides, 
as compared with the view presented from the 
other side. 

TENSION DEVICE FOR SHOE-LACES.— R. 
Dorothy, Conconully, Wash. In this case the 
invention refers to boots and shoes, and the 
object is to produce a device which is adapted 
to enable the. tension of the shoe laces to be 
relaxed when desired, so as to enable the shoe 
to be removed without untying the laces. 

OVERSHOE-FASTENER. — J. Hopson, Og- 
den, Utah. The object of this invention is to 
provide a device which will securely hold an 
overshoe in place upon a shoe against acci- 
dental removal of the overshoe. The fastener 
is secured to the rear position of the overshoe 
in combination with a part attached to the 
rear portion of the shoe, which may be easily 
and expeditiously fastened in place and re- 
moved. 

DEVICE FOR IDENTIFYING GARMENTS 
AND HEADWEAR.— I. S. Ross, Woodward, 
Okla. This device is adapted for readily and 
conspicuously marking temporarily a hat, coat, 
or umbrella that may be hung or placed ex- 
posed closely to like articles belonging to other 
persons in places for public assemblies and 
thus facilitate identification of one's wear 
or property. It instantly indicates to parties 
that they have selected a wrong article by mis- 
take. 



Electrical Devices. 

RUHMKORFF COIL. — J. McIntyre, Jersey 
City, N. J. The coil is arranged to allow con- 
tinuous running of the apparatus without re- 
quiring retruing of the contact platinum^por- 
tions, and insures a proper readjustment and 
contact between the said contact platinum- 
portions, without danger of quickly burning 
their respective faces. The invention relates to 
Ruhmkorff coils for use in electro-magnetic ap- 
paratus, such as in the Letters Patent of the 
U. S., formerly granted to Mr. McIntyre. 

TROLLEY.— E. D. Peerstone, Chicago, 111. 
The trolley is so constructed that the trolley 
wheels cannot easily become disengaged by acci- 
dent, from the trolley wire, and maintains a 
constant and effective e-lectrical contact with 
the trolley wire. The wheels are automatically 
guided from one trolley wire to a branch wire 
when the car passes from one track to a branch 
track, and in case it is freed from the trolley 
wire, cannot be injured by accidental engage- 
ment with a cross or supporting wire of the 
trolley wire. 



Of Interest to Farmers. 

INCUBATOR.— G. H. Lee, Omaha, Neb. The 
Invention pertains to incubators, and especially 
to means for ventilating the same. It is espe- 
cially applicable to the type formerly patented 
by Mr. Lee. The construction insures a perfect 
air-tight joint between the egg-chamber and 
treating chamber, and provides improved means 
for ventilating the egg-chamber. 

CULTIVATOR-HOE.— O. G. Bantley, Le- 
banon, Mo. In the present patent the invention 
has reference to improved cultivator hoes or 
shovels, and the object of the inventor is the 
production of a hoe or shovel which is so con- 
structed that it may be readily attached to hoe 
bars of different construction. 

PEANUT-STEMMER. — J. T. Benthall, 
Ahoskie, N. C. The vines are fed into the hop- 
per by any suitable means. The vibration of 
the hopper feeds them toward the stemming de- 
vices by which the stems are engaged and 
drawn between the slats which are far enough 
apart to permit the passage of the stems but 
too close to permit that of the nuts which are 
stripped from, the stems and pass outwardly 
at the rear of the hopper, the vines falling 
from the stemming devices through the lower 
frame. 

APPARATUS FOR EXTRACTING HONEY. 
— L. W. Avant, Atascosa, Tex. In this case 
the invention is in the nature of a novel ap- 
paratus for use in extracting . honey from bee 
hives without opening the hive and without 
materially disti .*bing the bees and also without 
robbing the hive of the wax of which the cells 
are made. 

TURN-TABLE FOR INCUBATORS.— C. V. 
Snedeker and J. DeW. Ware, Savannah, Ga. 
One purpose here is to provide a turn table, or 
an attachment upon which a tray of eggs can 
be slid directly from the incubator upon a 
turn table and turned thereby end for end to be 
again returned to the incubator thereby effect- 
ing a shifting of the eggs in a rapid and con- 
venient manner and without danger of agitating 
the contents of the shell. 

DETACHABLE POTATO AND VEGETABLE 
ELEVATOR.— A. W. Wolf, Hampton, Iowa. 
A purpose of the inventor is to provide a form 
of elevator for use in connection with any 
form of potato digger, but particularly what Is 
known as the "Dowden," and to so construct 
the device that vegetables are taken directly 
from the digger and elevated in a manner to 
deliver them into a conveyance drawn or pro- 
pelled beside the digger and kept beneath the 
upper end of the elevator. 



Of General Interest, 

EYE-SHADE. — B. F. Wade, Palmetto, and 
T. F. Montgomery, Tampa, Fla. The shade is 
designed especially to protect the eyes against 
the glare of water, sand, and other reflecting 
surfaces. In practice the shades may be made 
of aluminium and printed or colored in any 
suitable dead or fiat color, the bows or tem- 
ples being similar to those ordinarily used on 
spectacles. 

DENTAL CEMENT AND PROCESS FOR 
MANUFACTURING THE SAME. — F. L. Grier 
and G. L. Grier, Milford, Del. The invention 
consists in mixing certain solutions and the 
translucent cement obtained is extremely hard, 
of dense texture, and pearl-like luster, is sus- 
ceptible of high polish which is lasting and 
more perceptible under the influence of moisture, 
rendering it of particular beauty. 

ADVERTISING DEVICE.— W. Fraser, Es- 
canaba, Mich. One purpose of the improve- 
ment is to provide a device in the form of an 
amusing toy wheel or disk, and means whereby 
through the medium of an attached cord the 
wheel or disk can unfailingly be made to travel 
upon its edge with greater or less velocity to 
attract attention to and conspicuously display 
advertisements produced thereon. 

BOTTLE - NECK AND ATTACHMENT 
THEREFOR. — D. S. Haynes, Evansville, Ind. 
In this patent the purpose of the inventor is 
to provide a novel feature of construction for 
the neck of a bottle, and a novel insertible at- 
tachment therefor, which when in place will 
prevent the refilling of the bottle after its con- 
tents have been removed. 

ROAD-SCRAPER. — C. H. Snyder, Percival, 
Iowa. In operation the drag may be set to 
draw the dirt from both sides of the road, and 
to fill up and smooth all ruts in both wagon 
tracks, and when the sections are set with the 
blades straight across, the drag may be 
operated to pulverize and smooth the road. It 
is especially designed for use as a four-horse 
drag. 

CRATE. — J. Hettrich, Grand Island, Neb. 
This invention is an improvement in crates, 
and the crate comprises a collapsible frame 
lined with a sheet of fabric material, the ends 
of the sheet projecting beyond the ends of the 
crate, and adapted to be tied to form an in- 
closure, the free edges of the sheet overlapping, 
thus forming a bag. 

ORE-SCREEN. — F. Franz, Burke, Idaho. 
This apparatus effects in a cheap and expedi- 
tious manner the separation of the finer por- 
tions of pulverized ore and other material from 
the coarser and less valuable portions and a 
worn out or defective screen may be easily 
replaced by a new one, while the frames to 
which the screens are attached may be readily 
detached, by removing the wedges from the 
chains. 

ELLIPSOGRAPH. — J. T. Kelley, West 
Rush, N. Y. A special purpose of the present 
invention is to provide means whereby a com- 
pass of the ordinary form of construction may 
be readily attached to and detached from the 
inclined rod and held in sliding engagement 
thereto. A further object is to so construct 
the attaching means that the compass leg and 
rod are held more securely in parallelism. It 
relates to improvements in connection with the 
.ellipsograph of Mr. Kelley's former patent. 

DRUM. — A. D. Converse, Winchendon, Mass. 
One object of the inventor is to provide metal 
hoops for drums, which hoops are constructed 
of thin metal in such manner as to give the 
hoops the appearance of thickness, or of being 
solid, the hoops being adapted for use in con- 
nection with either metal, paper, or skin heads. 

STALL FOR ANIMALS.— W. M. Underhill, 
Oconto, Wis. The purposes here are to render 
the cow stall more convenient, afford better 
control Of the animal while stalled, furnish 
more effective means for receiving and holding 
liquid or solid animal excrement, and further- 
more facilitate the transfer of such into a 
gutter at the rear end of the stall, whether 
the animal is standing or lying down, whereby 
the floor is kept clean and soiling of hide is 
prevented. It is an improvement on the for- 
mer patents granted to Mr. Underhill. 

MAIL-BOX. — J. A. Siegfried, Monmouth, 
111. This mail box is adapted for the auto- 
matic display of a sign that indicates if mail 
has been deposited in the box. It is particu- 
larly well adapted for use on rural mail routes, 
as it affords means for the infallible indication 
that mail has been placed in the box by the 
carrier, and also will exhibit a signal for noti- 
fying the carrier that mail has been placed in 
the box for collection by him. 

CHECK-BOOK. — F. C. Rhodes, New York, 
N. Y. The book is such as used by bank de- 
positors in drawing against their accounts. In 
the use of such books as ordinarily constructed, 
it is necessary to add the column of drafts 
and deposits entered upon each stub sheet or 
page in order to carry the balances forward 
through the book. It obviates constantly add- 
ing the itemized drafts or deposits in carrying 
the b'alance forward through the book. 

SMOKE-PURIFIER AND FUME-ARRESTER. 
— T. E. Lambert, Butte, Mont. The improve- 
ment refers to purifiers and arresters such as 
are used in connection with furnaces, gas 
plants, chemical works, and similar industrial 
works. The object is to produce an apparatus 
which will operate to remove the impurities 
from smoke and gases, so that they will not 
be poisonous or obnoxious to life. 

PLAYEU-PIANO.— G. Hochman, New York, 



N. Y. The invention relates to pianos in which 
the keys are connected with electrical or pneu- 
matic actuating devices. It provides improve- 
ments in pianos, whereby actuating devices can 
be readily disconnected from the keys to allow 
convenient removal of the entire keyboard and 
keys when desiring to repair the action or other 
purposes. 

PAVING-BLOCK.— H. A. Kratzer, Clear- 
field, Pa. The object of this invention is to 
provide a paving block of vitrified material, 
and arranged to insure the formation of a hard 
road surface, not liable to break or chip at the 
joints of the paving blocks and to prevent 
shifting or spreading of the blocks even when 
laid on the road-bed without curbs. 

CASTING DEVICE. — P. Schwickart, New 
York, N. Y. The aim in this instance is to 
provide a device for use on the flask or mold, 
and arranged to insure proper filling of the 
mold with the molten metal, and without dan- 
ger of slag, scum, or other like impurities 
passing with the molten metal into the mold, 
thus insuring the formation of very fine homo- 
geneous castings. 

BINDER FOR LOOSE-LEAF BOOKS. — C. G. 
Van Buren, Provo, Utah. The device is 
specially well adapted for clamping the loose 
leaves of a note book, sketches, clippings, or 
any loose manuscript in leaf form, between 
suitable cover boards, in a manner which en- 
ables a smaller or larger number of leaves to be 
quickly and securely bound between the cover 
boards, and also permits the convenient re- 
moval of one or more leaves from the book, as 
may be desired. 



Household Utilities. 

POLE-SUPPORTER. — Rebecca Hickey, NeW) 
York, N. Y. In this patent the invention has 
reference to pole supporters, the more par> 
ticular object being to provide a support for a 
plurality of poles, in such manner that the 
poles may be removed independently of each 
other, and further to enable one of the poles 
to be turned to different angles relatively to 
each other. It further relates to means for 
enabling one or more poles to be supported 
from a picture molding or the like, without 
the necessity for defacing the walls of the 
apartment. 

EXTENSION-TABLE.— A. P. Tagliaferri, 
New York, N. Y. Tables of circular form are 
of the type intended to be improved by this 
invention, and they may be extended without 
substantially varying their shape. The inven- 
tion also provides for the convenient storage of 
the table leaves when the same are not in use. 
A table having the advantages of the present 
construction requires a pedestal setting ; 
further, the storage for the leaves is done with- 
out any possibility of their sliding in the com- 
partment, and the process of expansion and 
contraction is accomplished with ease and 
celerity. 

FLY-PAPER HOLDER. — R. E. Fee, Marion, 
Ind. The object of the invention is to provide 
a device of comparatively simple construction, 
which may be adjusted to hold sheets of fly 
paper of varying size and retain them under 
slight tension, also to provide for the suspend- 
ing of the holder when not in use. The paper 
cannot curl up, and may be moved without 
soiling the hands. 



Hardware. 

COMBINED SNAP-HOOK AND BUCKLE.— 
J. W. Hutchison, New Matamoras, Ohio. The 
purpose of this inventor is to provide details 
of construction for a snap hook and a buckle 
formed integral therewith, and the combina- 
tion therewith of an attachable buckle, dispos- 
ing the buckles at each end of the hook for 
the connection of strap ends in sequence by 
means of the buckles. 

HINGE. — H. P. Squires, Passadumkeag, and 
E. A. Buck, West Enfield, Maine. The aim of 
the improvement is to provide a construction 
for a hinge and adapts it for secure connection 
upon the jamb of a door casement or fence 
post, and dispense with screws for such con- 
nection ; and enable the quick detachment of 
the door and its hinges from the casement 
without the use of tools when this is de- 
sired. 

TOOL FOR HOLDING SHEETS OF 
ABRADING AND POLISHING MATERIAL. 
— M. O. Randall and A. J. Campbell, Los 
Angeles, Cal. The invention is an improvement 
in that class of devices adapted for carrying or 
holding sandpaper and other abrading or pol- 
ishing sheets. The -.sand-paper is preferably 
extended over the small end of the body of. the 
tool, making it adapted for use by dentists, 
jewelers, and others, for polishing articles. 

HINGE. — E. Witman, Jr., Wemersville Pa. 
In this patent the invention is an improved 
hinge, more especially designed for window 
shutters, and being adapted when applied 
thereto to positively lock the shutter when 
opened, whereby it will be impossible for the 
shutter to be rattled by strong winds. 

PACKING-TOOL. — C. Grohman^ Carteret, 
N. J. More particularly the inverition relates 
to means for applying a packing formed of a 
cord and for firmly and securely forcing the 
packing into place with a single blow of the 
tool. The object is to provide means for hold- 
ing the end of the cord while it is being wound 
around the mandrel, and to provide improved 
means for driving the packing into place. 

AX-HELVE. — H. Hall, South ThOmaston, 
Maine. The improvement is in helves for axes 
and other tools, and the object is to provide 
a fastening which will secure the ax or other 
tool firmly in place at a plurality of angles 
on the helve, the fastening being constructed 
so that it will offer the least possible resis- 
tance to the passage of the ax through the 
wood. 

CARPET-FASTENER.— A. B. Heydrich, Al- 
lerton, Iowa. In using this device the holders 
are secured to the floor at suitable intervals. 
The carpet is then drawn up toward the wall, 
and a portion of the carpet somewhat back 
from the edge is engaged with the points, after 
which an arm is drawn toward the wall until 
it contacts with the floor, this movement mov- 
ing the points upwardly through the carpet 
and downwardly through the same so that only 
a small portion of the points appear on the 
surface of the carpet. 



Machines and Mechanical Devices. 

COUNTER. — R. W. Vardeman and C. B. 
Vardeman, Marshall, Mo. The invention per- 
tains generally to that class of machines called 
counters or registers and particularly to cyclo- 
meters. It is also applicable to machines known 
as logometers, or word counters, which are 
adapted for the purpose of counting words au- 
tomatically as they may be written on the 
typewriter, or on a type setting machine. 

PIPE-MOLDING MACHINE. — W. A. Mur- 
ray and Ella M. M. Babbitt, Sanford, Fla. 
This is a simple, practical, and easily con- 
structed machine for molding pipes from hy- 
draulic cement and especially small drain tile 
of 3-inch diameter by 12 inches long and the 
invention consists in the construction and ar- 
rangement of such machine and its parts, 
whereby such pipe may be rapidly and cheaply 
formed. 

SEWING-MACHINE TABLE.— E. C. Saet- 
tler, Giddings, Tex. In this instance the in- 
vention has for its purpose the provision of an 
attachment for extending the sewing top of the 
machine, particularly in such machines wherein 
the sewing top is elevated above the machine 
top proper, and affording little, if any, support 
to the work. 

FLYING-MACHINE. — F. R. Sweeny, An- 
derson, S. C. The object of the invention is 
to produce means of propulsion, including 
means for balancing or maintaining the equi- 
librium of the machine. Gyroscopes keep it in 
horizontal position. They rotate oppositely so 
that when running at low speed and lose part 
of the tendency to remain horizontal, they 
counteract each other in action and thus a 
perfect balance of the machine is obtained. 

MACHINE-FRAME. — E. F. Hedderich, 
Flora, Ind. In the present patent the purpose 
of the improvement is the provision of a 
machine frame of novel construction, which is 
specially well adapted for the reception and 
support of operative mechanism employed for 
rotating the holder of a hand cream separator 
device. 

WOODWORKING MACHINE.— W. B. Wood- 
ruff, Cadiz, Ky. Mr. Woodruff's invention is 
an improvement in woodworking machines, 
and the object is to provide a machine capable 
of cutting a stick of timber with parallel sides, 
inclined sides, or in irregular form following a 
pattern. It may be operated continuously to 
plane pieces of timber having two inclined sides, 
it only being necessary to reverse the alter- , 
nate pieces. 

CLEANING-MACHINE. — D. E. Preston, 
Chicago, 111. The aim of this invention is to 
provide a machine to readily remove dirt, 
hairs, and other undesirable parts or extraneous 
matter from the article under treatment, and 
without the use of knives or similar cutting 
devices and without danger of injuring the 
article by tearing or cutting the same, and 
also without requiring the employment of 
skilled labor. 



Heating and Lighting. 

ALCOHOL-STOVE.— A. Richter, Arlington, 
N. J. Mr. Richter's invention relates to stoves, 
his more particular object being the produc- 
tion of a type of stove suitable for cooking by 
means of alcohol. It further relates to certain 
improvements made for the purpose of promot- 
ing the safety of the stove, and to render its 
various parts more readily accessible. 

BUILDING-LIGHT.— P. Schwickart, New 
York, . N. Y. The light is for use on vaults, 
skylights, floors, etc., and is completely water 
and moisture-proof, and is arranged to dis: 
tribute the rays of light uniformly over a large 
space, and permits of conveniently placing the 
lights in position in the supporting frame and 
securely locking the same therein. 



Prime Movers and Their Accessories. 

CARBURETER.— O. E. Byron, San Fran- 
cisco, Cal. The more particular intention in 
this case is to maintain an even vacuum under 
all working conditions. To this end Mr. Byron 
so constructs the carbureter as to admit vary- 
ing quantities of air to the mixing chamber, 
the admission being controlled ultimately by 
the condition of the vacuum within the mixing 
chamber. 

CHARGE-SUPPLYING MEANS FOR IN- 
TERNAL-COMBUSTION ENGINES. — P. MacA. 
MacKaskie, Central, Nev. More particularly 
the invention relates to means for forcing the 
air or liquid or gaseous fuel either separately 
or together under a state of compression into 
the cylinder and at equal pressures. The pres- 
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ent application is a division of a patent for a 
rotary engine formerly granted to Mr. Mac- 
Kaskie. 

ROTARY MOTOR. — C.G. Mayer, Hazleton, 
Pa. The invention refers to improvements in 
rotary motors, the object being to provide a 
motor of simple construction that may be 
operated with an economical use of steam or 
other motive agent. The motive agent passes 
practically in a zigzag course through a cham- 
ber, filling the space between the blades and 
impinging against annular flanges. 

OSCILLATING WIND-MOTOR. — D. D. 
McIntyre, Bucklin, Kan. This invention is in 
the nature of a wind motor of that type in 
which an oscillating frame is arranged upon 
a horizontal axis and is provided with blades 
that are alternately turned flatwise and edge- 
wise to the wind and the force of the wind 
is applied directly to produce the oscillations 
of the frame. 



Railways and Their Accessories. 

AUTOMATIC DUMPING-CAR.^. W. Reed, 
Berwind, Col. The car is more especially de- 
signed for hauling coal, but can be used with 
advantage for hauling ore, dirt, or other ma- 
terial. One of the objects is to provide a car 
which can be dumped and closed up auto- 
matically, thereby dispensing with the labor, 
time, and expense usually entailed when these 
operations are performed by hand. 

RAILWAY-TIE. — J. H. Houck, Salisbury, 
N. C. The intention in this case is to provide 
a tie of the composite type, that will be com- 
paratively light to handle, yet will be strong 
and serviceable. It is readily handled, as the 
several sections or members may be carried to 
the place of use and then the sections of the 
tie assembled and secured together. 

DRAW-BAR OF CAR-COUPLINGS. — L. 
Boirault, 8 Rue Emile Gilbert, Paris, France. 
The purpose of the improvements is to provide 
means whereby the spring of the yielding buf- 
fering device operates by compression to resist 
both the impingements of the cars and the 
pulling action exercised by the train, and to 
provide means whereby the drawbar is yield- 
ingly held in the axial line of the car and is 
securely brought back into said line after 
having been moved away from the same either 
to the right or left. 

RAILWAY CROSS-TIE.— G. R. Mavis, Wy- 
more, Neb. This invention refers to a type 
of ties that are formed of plate metal and con- 
crete, and has for its object to provide novel 
details of construction for a tie which afford 
a strong, shapely tie, well adapted for rail- 
road tracks or street railway road bed con- 
struction. 

AUTOMATIC ELECTRIC RAILWAY 
SWITCHING DEVICE. — F. M. Rice, Dows, and 
A. W. Hill, Belmond, Iowa. The present in- 
vention is an improvement upon that form of 
switch operating device which when opened is 
left open after the car has passed on to the 
siding or branch line, leaving a dangerous 
condition in the main line of an open switch 
which prevents through travel on the main line 
and involves the danger of collision as well as 
an embarrassment of traffic ; and it secures the 
automatic closing of the switch after the car 
has passed on to the siding or branch line. 

CAR-WINDOW. — J. W. Scott, Chicago, 111. 
One purpose here is to provide a construction 
of a car window, wherein the window may be 
swung open from either side to a greater or 
less extent and locked in its open or closed 
position, whereby to permit opening in a di- 
rection opposite to that in which the train is 
traveling, admitting of ample ventilation yet 
preventing ingress of cinders through the ven- 
tilating open. 

METALLIC RAILROAD CROSS-TIE AND 
CONNECTION FOR RAILS ( ON TIES. — M. 
Shaner; Bethlehem, Pa. This patent shows a 
new form of tie and its rail fastening appur- 
tenances, the tie being metal and having in- 
wardly projecting ends bearing integral mem- 
bers for engaging the outside of the web and 
base of the rail ; inward from the ends the 
ties groove longitudinally, receive clamping 
bars that extend beneath the rails and have 
overhanging members clamp the rails at the in- 
side. 

LIFTING-JACK.— W. A. Scott, J. J. King, 
and C. J. Brown, Consul, Ala. In operation, 
the jack is placed so that the point of the bar 
is inserted beneath the tie, with one of the 
recesses in the bar engaging the rounded por- 
tion of the base. The bar is rocked until the 
tie is in engagement with the base of the 
rail, when the handle of the bar is engaged 
with one of the notches in the vertical arm, 
thus retaining the tie in position during the 
driving of the spikes. 

MAIL-BAG-HANDLING APPARATUS.— J. D. 
Dowell, Springfield, 111. The inclination of 
the track toward its discharging end and the 
action of the starting spring produces an ac- 
celeration of movement sufficient to overcome 
the momentum of the train so that when the 
carrier comes to a stop at the lower end of 
the track it would have a tendency to throw 
the bag off and the little kick given by the 
tongue of the saddle to the bag will aid in 
throwing the bag far enough from the railroad 
to avoid any injury to the delivered bag. 



provide a construction of a metal- hoop for 
drums that when applied to the body thereof 
will be offset from its outer face, and which 
will be very simple and economic in con- 
struction, the hoop "being particularly adapted 
for use upon toy drums having metal heads. 

TOY HORN. — A. D. Converse, Winchen- 
don, Mass. The invention refers particularly 
to horns known as "flsh-horns," and the pur- 
pose Is to provide means whereby they may 
be more expeditiously, durably, and attract- 
ively manufactured than heretofore, and 
whereby the reeds are rendered so secure as 
to remain in position even under severe 
usage. 

ARTIFICIAL BAIT.— A. G. Zamel, Chicago, 
111. One of the objects in this invention is to 
provide an improved bait, affording means for 
protecting the hooks against fouling by weeds 
and similar obstructions while at the same time 
leaving the hooks exposed when the bait is 
struck by a fish. It relates more particularly 
to such baits as are used as lures when drawn 
through the water. 





and Queries A 

HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. Tbis is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather' than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled.' 



Pertaining to Vehicles. 

END-GATE FOR WAGONS.— B. M. Wil- 
hite, Gordon, Neb. The object here is to pro- 
vide details of construction for a ' device for 
removable end gates for freight wagons ; 
furthermore, that adapt the end gate to re- 
ceive different inclinations from a vertical 
plane, or be dropped into pendant adjust- 
ment for opening the rear end of the wagon 
bed it normally closes, the gate being readily 
removable when in pendant adjustment. 

TONGUE-TRUCK. — W. Mohr, Oklahoma, 
Okl. The invention relates more particularly 
to tongue trucks adapted to be used in con- 
nection with agricultural machinery such as 
harvesters, binders and the like. An object 
is to provide a simple, strong tongue truck 
for use in supporting the weight of the tongue 
and preventing side draft of the vehicle when 
the latter is in motion. 

FIRE-TRUCK SIGNAL.— J. Kenlon, New 
York, N. Y. The aim of this inventor is to 
provide an apparatus to be used on a fire truck 
by the driver and tillerman. More specifically, 
the object is to provide one which will indi- 
cate to the tillerman when the driver has 
seated himself, and which will indicate to the 
driver the seating of the tillerman. 

YEHICLE-BRAKE. — T. Robino, Hazleton, 
Pa. One purpose of the improvement is to 
protect that portion of the hub to which the 
brake is applied, and to provide such protec- 
tive agent with inserted material adapted to 
increase the resistance between "it and the 
brake, and it is also a purpose to securely lock 
the wheels, against turning when the brakes 
have been fully applied. 

WHEEL-RETAINER AND ATTACHMENT- 
SUPPORT. — F. W. Lechner, Wenona, 111. The 
invention relates to improvements adapted to 
be attached to the end of an axle or shaft for 
retaining a wheel in position and also adapted 
to constitute a support for any suitable form 
of attachment or mechanism. More particu- 
larly it relates to improvements in mechanism 
disclosed in a previous patent granted to Mr. 
Lechner, and involving means for retaining the 
wagon wheel upon the axle and supporting a 
road-smoothing device. 

MOTOR-VEHICLE.— J. Phillips and W. A. 
Phillips, Randolph, Wis. In this patent the 
invention has reference to traction engines for 
automobiles and other power-driven vehicles, 
and its object is to provide a new and im- 
proved motor vehicle, arranged to permit con- 
venient steering and positive driving of the 
front wheels. 

SPRING-CLIP. — F. B. Sanders, Newington 
Junction, Conn. The invention relates to spring 
clips for vehicles and the like, and the object 
is to provide a clip which will securely hold 
the leaves of a spring in position and obviate 
all necessity of perforating the leaves. A 
further object is to provide a device which 
holds the spring in such a manner that all 
movement of the leaves longitudinally of one 
another is prevented. 



(10798) G. W. P. asks: I am desirous 
of finding something about reversing the im- 
age by development in a photographic dry 
plate. I would like to know what experiments 
have been made. After exposing a plate as 
usual, I want the image to be a positive in- 
stead of a negative. A. The photographic 
image is reversed by greatly increasing the 
time of exposure. The image then develops 
as a positive instead of a negative. 



Pertaining; to Recreation. 

DRUM. — A. D. Converse, Winchendon, 



Designs. 

DESIGN FOR A HAND-BAG.— J. Stember, 
New York, N. Y. This design includes a hand- 
bag proper, and rather large circular handles 
or supports for the same one attached to each 
side of the article slightly below the opening 
and at the center. The novel position of the 
handles also ornamentally contributes to the 
graceful configuration of the bag. 

DESIGN FOR A KNIT FABRIC— C. H. 
French, Canton, Mass. The ornamental de- 
sign in this case comprises a field of fabric 
mottled rather closely and uniformly around 
alternating ball and pear shaped forms which 
are very fairly mottled or flecked. The latter 
are the larger in area. 

DESIGN FOR A BADGE.— J. E. Johnson, 
Hayfield, Iowa. In this ornamental design the 
badge at its upper part represents the Capitol 
building. Lower down hang the stars and 
stripes, and partly across their lower part is 
a wing-spread eagle grasping a sword and gun. 
Directly under is a Continental hat over a 
shield which latter forms the bottom of the 
badge. 



Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
Mass. Of the objects in this case one is to the invention, and date of this paper. 



(10793) A. F. S. asks: What is smoke 
in terms .of molecular physics? Is it com- 
posed of single molecules or flakes of the 
same, or is it a fixed chemical compound com- 
bustible or gas modified by carbonic acid? A. 
The visible portion of smoke is the uncon- 
sumed carbon which has passed up the chim- 
ney and is lost to the fire. It is not in mole- 
cular particles, but in masses, as any one may 
know who gets it into his eyes. Molecules 
are too small to be perceived with any of the 
senses. When the smoke is consumed the 
gases which escape from the chimney are in- 
visible to the eye, since they contain no solid 
particles. The carbon is then changed into 
carbon dioxide — carbonic acid gas. 

(10794). A. F. D. says: When I stand 
before a mirror, with outstretched arms, I ob- 
serve that my hands are reversed — an object 
held in my right hand appearing in my left 
in the mirror. Why are not my head and feet 
also reversed? A. Your head and feet are re- 
versed in a plane mirror in exactly the same 
sense as your hands are ; that is, the image 
which you see in the mirror will wink its left 
eye if you wink your right ; its left foot 
is opposite your right foot and is an image 
of your right foot, etc. The entire image of 
yourself as seen in a plane mirror is a reversal 
of yourself ; it faces in the opposite direction 
to that in which you are facing, and looks you 
in the face. Your outstretched arms and hands 
are not upside down, in the image, and yet 
you seem to ask that your head and feet should 
exchange places and your image be seen stand- 
ing on its head. This cannot be, in fairness. 
The image is an optical counterpart of your- 
self, and because it faces you, its right hand 
is opposed to your left hand; its right cheek 
and foot are opposite to the same members of 
your body. Each point of the image is formed 
by lines which enter the eye after reflection 
from the mirror. The image Is a geometrical 
construction. The method of making an image 
can be found in all the textbooks of optics, 
and need not be given here ; but the idea that 
there is any reversal in the hands which is 
not also to be seen in the head and feet, is 
quite correct. Your image in a mirror could 
not possibly face in the same direction as you 
do, so that you could see its back, as you would 
that of a man who stood in front of you and 
faced in the same direction as you did. 

(10795) E. A. W. asks: Please state in 
your column of Notes and Queries what sub- 
stance or material the coil spring is made of 
in the little hygrometer made in Germany. 
A. We have no idea to what hygrometer you 
refer in your inquiry for the material a little 
spring is made of. If it does service as a 
spring, it is doubtless made of steel or bronze. 
It is too indefinite to ask for a hygrometer 
made in Germany. Many forms are made there. 

(10796) W. H. P. asks: I would like to 
ask through the medium of your Notes and 
Queries how frozen water pipes are thawed 
out, by means of electricity, without the use 
of storage batteries. Is the positive pole of 
the dynamo connected to one side of the frozen 
pipe and the negative to the other? If so, why 
is the dynamo not "short-circuited"? A. 
Water pipes are thawed by electricity by send- 
ing a current of the proper strength through 
the frozen portion till the water runs. It 
would not do to throw the current of a dyna- 
mo upon a short section of a water pipe. As 
you say, it would short-circuit the machine. 
A rheostat would be necessary for a direct cur- 
rent, and a choke coil or a transformer for the 
alternating current. We have published the 
details for the operation, to which we would 
refer our readers again ; they are to be found 
in the Scientific American, vol. 90, No. 12, 
and vol. 92, No. 7, price 10 cents each mailed. 

(10797) L. L. S. asks: Can you sug- 
gest to me something giving comprehensive di- 
rections for making a practical electric tele- 
phone which will work on a single-wire line 
(grounded) about three-eighths of a mile long? 
A. You will find the information you require 
for making a practical electric telephone in 
our Supplement, No. 966, and Scientific 
American, Vol. 72, No. 7. We send these 
papers for ten cents each. You can operate 
these instruments over a single wire for a 
much greater distance than you specify, by 
grounding the wire at each end of the line, 
as is clone in the telegraph lines. 



NEW BOOKS, ETC. 

The Utilization of Wood Waste by Dis- 
tillation. A General Consideration 
of the Industry of Wood Distilling, 
Including a Description of the Ap- 
paratus Used and the Principles In- 
volved. Also Methods of Chemical 
Control and Disposal of the Pro- 
ducts. By Walter B. Harper, M.S. 
New York: D. Van Nostrand Com- 
pany. Folio; cloth; 157 pages, 
double column, illustrated. Price $3 
net. 
On the presentation of Mr. Harper's book, 
the deficiency of information on the utilization 
of wood waste need be no longer a condition 
in distillation matters, and particularly in the 
treatment of resinous woods. Those who are 
unscientific, or seeking investment, or already 
involved in the methods now in use, will find 
the history and discussion of all distillation 
features based on a, thorough mechanical, 
chemical and industrial knowledge. The prin- 
ciples of distillation, the apparatus for de- 
structive distillation, and refining methods 
bring the reader to the description of the 
numerous processes and should emphasize its 
chapters' entry into the field as one of vast 
importance in demonstrating all the practice 
established up to date, and this is reinforced 
by a surprising addition of engravings which 
leaves no apparatus unillustrated. The prac- 
tical chapters that follow deal with the execu- 
tion of the processes, the refining -processes 
and the establishment of a plant ; and the work 
loses neither value nor interest as it takes up 
finally the consideration of the scientific prin- 
ciples and chemical elements involved in the 
utilization of wood waste. The book is of a 
class entitled to a fair index, instead of de- 
pendence on a good table of contents. 

Laying Out for Boiler Makers and 
Sheet Metal Workers. A Practical 
Treatise on the Layout of Boilers, 
Stacks, Tanks, Pipes, Elbows, and 
Miscellaneous Sheet Metal Work. 
New York: The Boiler Maker. 
Folio; cloth; 191 pages, double col- 
umn; 425 illustrations. Price, $4. 
The merit of this complete work need not 
in the least remain conjectural for it may be 
immediately seen that the promise of practical 
application of certain principles involved in 
connection with "laying out" in the every-day 
work in all boiler shops is entirely apart from 
a theoretical treatment. Putting aside the 
claim that mastery of geometry, mechanics 
and kindred branches of elementary mathe- 
matics is not necessary for doing the detail 
work of different types of boilers, stacks, etc., 
the book practises the law of giving a few 
simple problems from which the application 
of the methods to more complicated problems 
may be quickly learned. Only those layouts 
which are of proximate material use are de- 
scribed, and the directness of the style in pre- 
senting the details of the laying out will en- 
able boilermakers to mass their verdict of 
approval In the very first chapter. The vol- 
ume goes on to deal with triangulation, tubu- 
lar boiler, locomotive boiler, Scotch boiler, re- 
pairing locomotive and other types of boiler, 
steel stacks and miscellaneous problems. The 
compilation has the substantial ground of 
praise in splendid quality of paper, perfect 
printing, and clean illustrations of technical 
drawings. It would be difficult to find a 
large body of outline engravings presenting 
such an unblemished run of sections and de- 
tails. The half-tone pictures of finished con- 
structions are an important addition, but hard- 
ly rendered to equal the many good points of 
the book. A thorough index is furnished. 

Wood Carving. Comprising Practical In- 
structions, Examples and Designs, 
Including 1,146 Working Drawings 
and Photographic Illustrations. Ed- 
ited by Paul N. Hasluck. Philadel- 
phia: David McKay. 8vo. ; cloth; 
568 pages, double column. Price, $3. 
This is one of the latest sparks struck from 
the anvil of a busy editor and surely the 
compilation is equal in scope and merit to the 
best of Mr. Hasluck's numerous works. Every 
phase of the wood carving craft is illustrated. 
The artistic effects of ornamental woodwork 
are best reproduced by half-tone pictures and 
these are employed in most of the copies. In 
respect to these, a recommendatory feature lies 
in the fact that a majority of the most im- 
portant reproductions is published for the first 
time. It is primarily an issue of very prac- 
tical instruction, and the designs are of the 
right sort from which the carver can easily 
work. By the aid of a complete book of this 
nature and magnitude almost any one can 
learn to carve, or if not a student of the 
craft hunting for exact instructions, the reader 
can get a comprehensive presentation of the 
fascinating subject of wood as a sculptor's 
material. Various examples are given of the 
flights to which the art has been carried in 
widely separated countries, and the chapters 
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on history of wood carving, with styles of 
carved ornament ; twenty different kinds of 
wood ; tools and appliances ; and designing for 
carving, are hardly less entertaining than the 
learned introduction to the volume. Miscel- 
laneous panels ; brackets, cabinets, frames, 
furniture, figures and chimney pieces are only 
a part of the objects entitled to separate arti- 
cles in this edition of over forty chapters. 
An ample index is supplied. 

Cabinetwork and Joinery. Comprising 
Designs and Details of Construction, 
with 2,021 Working Drawings and 12 
Colored Plates. Edited by Paul N. 
Hasluck. Philadelphia: David Mc- 
Kay. 8vo.; cloth; 568 pages, double 
column. Price, $3. 
Earlier readings, especially in the set uni- 
form with the book under notice, those on 
Woodworking and Carpentry and Joinery 
should have made a beginner acquainted with 
hand tools and appliances ; wood varieties ; 
forms of joints and their adaptation to condi- 
tions ; the setting out of work and the prin- 
ciples of construction in woodwork. The prac- 
tice in the present volume is to make a direct 
and immediate appeal to the constructive in- 
stinct of a craftsman, through an extensive 
and varied range of designs of completed arti- 
cles explained by full notes. True to this 
purpose the edition in every case deals in work- 
manlike designs and illustrates them with such 
plain and unerring directions that they share 
with the test in demonstrating the great prac- 
tical character of the publication. It contains 
more illustrated matter than any book of its 
kind. If the aim of the colored plates is to 
show how the cabinetwork and the joinery 
appear in the finished article the success is 
pronounced and gives emphasis to the good 
use to which the outline engravings have been 
put. The foremost master-craftsmen of the 
present time have aided the editor and the 
chapters constitute stages in the general 
growth of the branches treated that will add 
materially to the constructural well-being of 
the craft. A large technical index is a vital 
addition to a volume of this class. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

June 16, 1908. 

AND EACH BEARING THAT DATE 

[See note at end of list about copies of these patents.] 

Acetylene generators, carbid feeder for, I. 

Peirce 891,094 

Adding machine, J. G. Vincent 890,945 

Adding machine, electrically operated, R. L. 

Burd 890,960 

Adjustable indicator, J. H. Rand 890,925 

Air brake control mechanism. II. Rowntree . 890,931 
Air brake equipment for ears. II. Rowntree. 890,932 

Air brake system, H. Rowntree 890,930 

Album, photograph, E. W. Peterson 890,794 

Amalgam press. A. J. Levrque 890,913 

Andiron, A. A. Low - 890,669 

Automobile, A. G. Davis 890,615 

Automobile construction, G. Engel 891,051 

Automobile running board. H. H. Coffin 890.963 

Automobile suspension fnnno. R. Herman... 890,981 

Awl, self-feeding sewing, E. Blossfeld 891,201 

Axle, ball bearing vehicle, J. I). Mcintosh.. 891,092 

Bait, artificial. C. D. Caldwell 891,037 

Baking pan, M. L. Leabv 891,085 

Balancing machine, J. Riddell 890,710 

Ball-bearing wheel, W. Sparks 890,721 

Bandage, inflatable, p. Mitchell 891,181 

Bandeau, R. J. Nichols 890,696 

Ban-el filling machine, W. Ihnken 891,074 

Barrel shelf, A. O. McCoy 890,693 

Battery, A. T. Vigneron 890,827 

Bearing, antifriction wheel, W. J. Brewer.. 891,203 

Bed pan, M. Moore 890.6S1 

Bed seat, convertible, T. F. Harris 890,859 

Beehives, foundation fastener for honey sec- 
tions of, E. H. Dewey 890,619 

Beets and the like roots, machine for cut- 
ting off the tops of, o. N. Frankman. . . 891,054 

Belt shifter, F. L. Lueke 890,915 

Bench dog, C. H. Krogh 891,080 

Bicycle, R. Huber 891,071 

Billiard bridge, E. A. Nelson ga&,78» 

Binder, loose leaf. F. H. Crump 891,043 

Bit. See Bridle bit. 

Bit brace attachment, J. A. Schmidt 890,801 

Bit extender, Ehrhart & Leonard 890,894 

Bobbin frame, H. McDowell 891,185 

Boiler stay bolt. L. Bomeman 891,139 

Boiler tube or flue cutter, F. W. Putsch 890,795 

Boilers, means for protecting grate bars in, 

O. Hoffman 891,068 

Bolting machine. Johnston & Rulltnann 890.657 

Book, loose leaf, F. von Schlegell 890,877 

Boots or shoes, machine for operating upon 

the toe portions of, O. Ashton . .891,130, 891.131 

Boring mill, S. S. Wheeler 891.199 

Bottle, L. G. Sabbag 890.874 

Bottle closure, self-adjusting, H. C. Harness 890,860 

Bottle, non-reflllable, L. H. Cortright 890.610 

Bottle, non-refillahlc, H. F. Erfman, Sr 891.052 

Bottle, non-refillable. M. Schwarz 891,105 

Bottle stopper, G. Kirkegaard 890.910 

Bottle stopper, E. H. Speece 890,109 

Box office, collapsible portable, I. Fluegel- 

man 890.633 

Brake mechanism, H. Rowntree 890.933 

Brake shoe, railway ear, S. A. Crone 891.209 

Brake shoe, vehicle, T. L. Knapp 890.774 

Bridge construction, W. S. Hewett 890,769 

Bridge, lifting, M. Waddell 890.947 

Bridle bit. H. M. Mason 891.089 

Bucket, dumping. I>. S. Barrows 890.594 

Buckle. W. J. Boyd 890.958 

Building material. Fibisiinmnns & chown... 890,974 
Burner nipple pricker and cleanser, S. 

Spiller 890.883 

Button, cuff. J. Peichar 890.872 

Cabinet, waiter's, B. H. Farrell 891,155 

Calculating and recording machine, I" 1 . S. 

Baldwin 890.888 

Calendar and automatic date indicator, com- 
bined perpetual, A. G Raymond 890.926 

Camphene making. O. C. Billeter 891.033 

Can attachment, oil. Bowman & Mills 890,755 

Can capping and compressing machine. H. 

L. Guenther 891.162, 891.163 

Can-making machine. C. W. Graham 890.901 

Canopy, H. C. Morse 890,683 

Car and locomotive wheels, clutch mechan- 
ism for railway, J. D. Donovan 890.760 

Car fender and attachment. E. Gerwig 891.057 

Car handling apparatus. W. J. Patterson... 890.700 
Car handling apparatus, drier. J. Wyszynski. 890.745 
Cat step, movable, J. Geppner 890,639 




Foot rod 
Power 

Screw Cutting 



"Star" 
^e? Lathes 

FOR FINE, ACCURATE WORK 

Send for Catalogue E, 

SENECA FALLS MFO. CO. 

695 Water Street, 
Seneca Falls, N. V,. U. S. A. 



Engine and Foot Lathes 

MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES. BEST MATERIALS. BEST 
WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0. 



Cnnt anrl Dniuor «<l Turret Lathe*, Plan. 
rOOl afla rOWer er8,sbaner?,umi Drill Preseee. 
3H KPARI1 LATHE CO., IS! W. M St. Cincinnati, O. 



Veeder 
Counters 

to register reciprocating 
movements or revolu- 
tions. Cut full size. 
Booklet Free 
VEEDER MFG. CO. 
18 Sargeant St. 
Hartford, Cuuu, 
Cyclometers, Odometers. 
Tachometers, Counters 
and Fine Castings. 
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Wo riocifrnft Rnilri Special Machiner y' Tools ' 

fib UCOl^ll 06 DUIIU Dies, Novelties and Metal 

^^~ Specialties of all descriptions 



Manufacturers of small articles 
in any quantity. Send sample 
or drawing for estimate. 

CHAS. E. DRESSLER & COMPANY 

141-149 East 23d St.. N. Y. City 

r-iiit.ll-1i.-il 13*4, ' 



PATENTS 



Our Hand Boofe on Patents, Trade-Marks, 

etc., sent ?ree. Patents procured through 
Munn & Co. receive free notice in the 

Scientific Americas 

MUNN" * CO., 361 Broadway, N.Y. 
Bbanch Office: 625 F St.. Washington, D.C. 




MIS 



GRINDER 

Has no pumps, no valves. No 
piping required to supply it with 
water. Always ready for use. Sim- 
plest in construction, most efficient 
in operation. Price will interest you 

W, F. A JNO. BARNES CO., 

Established 1872. 

1999 Ruby St., Rocklord, 111. 



Pipe Cutting and Threading Machine 

For Either Hand or Power 

This machine is the regular hand machine supplied 
with a pOM-er base, pinion, countershaft, etc., ai 
can be worktd as an ordinary power 
machine it l:\ken from its base for 
use a.s a hand machine. Pipe % in. 
to 15 in. diameter handled easily m 
small room. Illustrated catalogue- 
price list free on application. 

THE CURTIS & CURTIS CO. 

6 Garden St., Bridgeport, Conn. 




Centre St., N. Y. 




THE ROCKFORD 

14-INCH DRILL 

is adapted for work from 1-16 inch to % 
incb. A strong, substantial, well built 
drill. Plain lever or powerfeedasdesired. 
We build a full line of Drills. All sizes 
furnished in Gangs. Also bave 9-in.. and 
11-in. Screw Cutting Lathes, and a 24x2-in. 
Wet Tool Grinder. Catalog S on request. 

ROCKFORD DRILLING MACHINE CO. 
Kockford, III. 

European Branch, 149Queen Vict-ria St., London, E.C. 



A.B.C. AUTOMOBILE fESfias, 



A fine hill climber. Speeds up to ?5 

an hour. Most practical, powerful and (In 

able automobile of its class. 

Is made easy to operate— no 

complicated parts — no tires 

to puuctu re— no repairs. 

Safest machine made. Built 

for 2, 3 or 4 passengers. 1(1 

to 12 h. p. Write to.dsy 

for particulars. 

A. B. C. Motor Vehicle Co. 

3913 Morgan St., St. Louis, Mo, 



Simple Machine 
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HOW 



Manufacturers 
Can Increase 
Their Business 



Read carefully, every week, 
the 

Classified Advertising Column 

in the 

SCIENTIFIC 
AMERICAN 

Some week you will be likely 
to find an inquiry for some- 
thing that you manufacture or 
deal in. A prompt reply may 
bring an order. 

Watch it Carefully 



Cars, pressed steel journal box for railway, 

W. H. Shinn 890,805 

Carbureter, A. W. Menns 891,219 

Carbureting apparatus for explosive engines, 

F. Durr 890,970 

Carnation supporter, W. Greer 891,059 

Carriage curtain, R. Wall 890,118 

Carrier W. & J. F. Mitchell 890,680 

Caster for tubular legs, A. B. Diss 891,046 

Caster, furniture, A. B. Diss.... 891,045 

Cattle guard, B. J. York 891,127 

Cellulose derivative, Knoevenagel & Lebach. 891,218 

Chain, drive, C G. A. Schmidt, Jr 891,189 

Chain wrench, F. W. Trabold 891,016 

Chair and table, combined, J. S. Bryan 891,141 

Chair iron, H. W. Bolens 891,222 

Check fastening device, R. J. Cox 891,149 

Chimney cap, adjustable, J. B. Giffin 891,159 

Chuck, F. Muller 890,786 

Chuck, X. St. Pierre 891,014 

Cigarette case, H. C Pedersen 890,703 

Cigarettes, machine for applying cork tips to, 

J. N. Tzibides 890,734 

Circuit breaker, A. Smith 890,718 

Circuit controlling device, G. H. Dorgeloh.. 890,621 

Clamp, H. Wichers 891,121 

Classifier, J. R. Holmes 890,906 

Classifier or separator, C Churchill 890,606 

Clavicular apparatus, R. H. Cheatham 890,842 

Cleaning apparatus, nozzle for pneumatic, A. 

W. Kindel 890,987 

Cleat, C. F. Foote 890,854 

Clipping machine, W. B. Hoerr 890.984 

Clock, alarm, W. J. Larkin 891 ,084 

Clock, alarm, W. B. Porter 891,098 

Clock case, W. M. Barry 891,134 

Closet. See Dry closet. 

Clutch, friction, B. D. Mackintosh 890,672 

Clutch, friction, H. R. Stacks 890,810 

Coal and ore washer or concentrator, W. L. 

Scaif e 890,876 

Coal grinding apparatus, T. A. Edison 890,625 

Collar retainer, coat, J. G. Pease 891,002 

Collar support, M. J. Topp 891,113 

Collars, making horse, L. J. Powers 890,707 

Colors, making phosphorescent, W. J. Ham- 
mer, reissue 12,812 

Computing machine, H. J. Burtis 890.600 

Concrete mixing apparatus, P." C. Hains, Sr. 890,611 
Concrete piles, apparatus for sinking, F. B. 

Gilbreth 890,765 

Concrete reinforcement, J. J. Whitacre 891,023 

Conduit box, Rounds & Holland 890.935 

Conveyer, W. L. McCabe 890,689 

Conveying apparatus, J. Ream 891,004 

Cooling apparatus, G. T. Voorhees 891,020 

Copper from copper-bearing solutions, recov- 
ering, L. Amenabar 800,887 

Copper from its ores, recovering, H. M. 

Wilcox, reissue 12,815 

Corn gathering machine, W. Hibbs 890,648 

Cotton picker, Shinn & Denton 891,191 

Counter, F. C. Howe 891,173 

Crate, banana, M. Lombardo 890,668 

Cross tie, metallic, G. S. & R. P. Bickley . . 891,031 
Crossing protector for high tension lines, J. 

F. Dostal 891,049 

Cuff fastener, G. M. Gluchowski 890,977 

Culinary apparatus, W. S. Hadaway, Jr., 

890,855, 890.857 

Cultivator, M. R. Cole 890,843 

Cultivator for destroying cotton boll weevils, 

W. B. Hinds 891,224 

Current motor, R. L. Martin 890.676 

Current motor, alternating, M. Deri 890,617 

Curtain rod, window, L. Reder 891,005 

Curtain stretcher, Stawartz & Anderson 891,194 

Cuspidor attachment, M. G. Miller 890.992 

Cutlery glazing machine, J. G. Blessing .... 890,957 

Cycle attachment, motor, T. W. Razonx 891,102 

Dashboard, vehicle extension, J. B. Albright. 891,027 

Deck plate, A. R. Hurlhurt 891,174 

Derrick, F. Hunt 890,655 

Desk and seat, school, J. B. Ament 891,128 

Desk attachment, H. Schenk 891,188 

Directory, telephone, W. R. Hunter 890,908 

Display apparatus H. L. Beach 891,029, 891.135 

Display rack, P. & H. Roush 890,929 

Display stand, F. W. & G. W. Woelz 890,886 

Displaying device, salesman's sample, B. 

WOlf son 891 ,125 

Distribution system, A. II. Armstrong 890.593 

Ditching machine, G. A. Omwake 891.000 

Dividers, A. J. Hibbett 891 .066 

Door fastener, sliding, G. L. McCallum 890,690 

Door fastener, sliding, SS. T. Beatty 891.136 

Door, grain, F. T. Slayton 890.717 

Door hanger, sliding, R. B. Washburn 890.950 

Door stop, H. Pawsat 890.701 

Draft equalizer, H. L. & B. C. Litchfield 891,087 

Drains, animal stop for, A. J. Shepard 891,012 

Dredge, G. W. King 890.773 

Dredge, C. C. Jacobs 890,909 

Dredging apparatus, R. B. S. Genie 890.761 

Drill drift, automatic, I. A. Weaver 891,022 

Drinking fountain, J. R. Selzer 891,190 

Driving bead, F. P. Freeman 891,157 

Driving mechanism, G. W. Buker 890,630 

Driving mechanism. H. R. Wellman 890.739 

Drum. A. D. Converse 891.146 

Dry closet, G. W. Albright 890,832 

Dry kiln, A. J. Uphus 890,944 

Drying room, L. Verna -. 891,019 

Duplicating apparatus, stencil, A. B. Dick.. 890,759 
Dynamo speed regulator, O. II. Erickson.... 890,971 

Egg beater, J. B. Brwin 890.629 

Egg beating machine, W. R. Chittenden 890.604 

Elastic means, L. A. Garehey 890,899 

Electric coil and producing same, I. Kitsee.. 890,988 
Electric currents, damper for the upper har- 
monies of alternating, M. Leblane 890.776 

Electric currents, switching, S. W. Mauger.. 890,783 
Electric machines, regulation of dynamo, C. 

P. Steinmetz 890,722 

Electric meter and service box, C. G. 

Durfee 890,851 

Electrical contact terminal. C. W. Clifford.. 891,039 
Electromagnetic effects, telephonic protector 

against, C. Duo 890.850 

Elevator, C. D. Seeberger 890,802 

Elevator, F. H. & F. H. Brown 891,140 

Elevator safety device, G. B. Rice 890.797 

Engine, J. Weisenborn 891, 1 19 

Engine reversing device, explosive, C. M. 

Stroud 891,815 

Engine safety device, internal combustion, 

J. D. Macpherson 890.674 

Engines, fuel pump for internal combustion, 

J. D. Macpherson 890,673 

Engines, process and apparatus for injection 
of liquid fuels into internal combustion, 

R. Diesel 890,620 

Envelop, J. A. Travers 891,114 

Envelop, clasp, M. S. Shapleigh 891.011 

Envelop machine. E. P. Waterhouse 890.829 

Excavating and loading device, E. F. Bald- 
win 890.954 

Excavator, trench, G. W. Parsons 890,791 

Expansion engine, E. Belknap 890.595 

Explosion engine, H. Junkers 891.078 

Explosive shell. M. W. Gilmartin 890.900 

Eye guard, H. M. Tileston 890.821 

Eye guard, H. S. Cover, reissue 12,816, 12.817 

Eye shade, E. B. Thomson 890,820 

Eyeglasses. G. J. Lowres 890.779 

Face protector. F. K, Wilcox 891.122 

Fastener, M. D. Willard 891,024 

Fastener, A. G. Hoegren 891 .067 

Faucet, A. N. Rose 890,712 

Faucet and overflow, combined, T. J. 

Dyer 890.623 

File ease. G. J. Sievens 891,110 

Filing cases, portable platform for, A. Jones. 890.986 

Filter, E. M. Knight 890.989 

Filter, I'. .T. Donovan 891 .048 

Filter or screenine machine. M. Lamort.... 890.864 

Fire escape, portable. E. G. Gaillsir 890.898 

Fisherman's fly and bait book. H .1. Frost. 891,055 
Fishing device, automatic. Darnell & Kimble. 891.044 

Fishing reel, L. p Douglass 890,892 

Fishing tackle holder, M. M. Schaney 891.103 

Floor scraper. P. Dosch 890 849 

Fluid motor. D. Craig 891 .208 

Foldable table. M. Cllman 800.94:1 

Folding box or crate. J. A. Lamp 891.082 

Folding chair. Pilia & Booker 890.705 

Force feed lubricator. O. D. Banta 891.132 

Foundry molds and the like, machine for 

manipulating. P. Bonvillain. reissue 12.811 

Freight mechanism, automatic. G. W. 

Younkman 890.746 

Fruit and like packing press. A. D. Blank . . 890,956 
1'uruiture, combination, N. J. Cote 891,040 



Game apparatus, base ball, W. 0. Dapping. . 890.890 

Game board, R. Forrest 890,897 

Game device, E. Shinn 890,716 

Garment, J. C. W. Rahn 890,708 

Garment fastener, separable. I. S. Cliff 890,608 

Garment holder, C. Lamping 891,083 

Garment pattern, adjustable, J. U. Dufault. 890,969 

Garment shaper, L. N. Bishop 891,138 

Gas apparatus, A. M. Sutherland 890,940 

Gas meters and the like, coin controlled ap- 
paratus for prepayment, B. G. Waggner 890,828 

Gas producer, G. Westinghouse 890,951 

Gas purifier, O. W. Peterson 890,704 

Gas scrubber and washer, J. Sherman 890,938 

Gas washer, B. J. Mullen 890,996 

Gases containing sulfur dioxid, apparatus for 

treating, J. L. Tuffs 891,116 

Gate, T. Powell 890,924 

Gear, bevei, C. J. Reed 890,87(3 

Gearing, pawl and ratchet, J. R. Johnson. . 891,077 
Gem bolder, automatic adjustable, I*. H. 

Goodwin 891,161 

Glass box or case, F. L. O. Wadsworth 891,021 

Glass, drawing, R. S. Pease 890,869 

Glass grinding and polishing apparatus, F. 

L. O. Wadsworth 891,197 

Glass plates in show cases and store fronts, 
means for fastening, Robinson & Gritt- 

ner 890,799 

Glass polishing and grinding apparatus, F. 

L. O. Wadsworth 891,198 

Golf club, H. Beale 890,836 

Governor, A. C. Allan 890,748 

Governor, engine, Heathcock & Rush 891,064 

Grader, H. Tompkins 890,728 

Grader, road, W. S. Livengood 890.778 

Grading machine, road, R. C. Redpath 890,796 

Grain bleaching appara tus, Harvey & 

Tweedale 890,644 

Grain drying, scouring, and cleaning ma- 
chine, H. P. Crockett 890,758 

Graphophone sound boxes, regulating device 

for, S. Berens 890,754 

Gravity carrier, Mathews & Lister 890,917 

Grinding and glazing machines, knife holder 

for, J. F. Lamb 891,177 

Gum wrapping machine, II. Y. Armstrong.. 890,953 

Gun, O. H. Peak 890,702 

Gun, air, Driver & Norman 891,211 

Gun sight, F. Hendrickson 890,980 

Gun sight, D. B. Harris 891,063 

Gun wad, W. L. Myers 890,686 

Haircloth fabric, G. S. Cox 890,611 

Halter or head stall for breachy stock, etc., 

J. M. Atterbury 890,831 

Hanger. See Door hanger. 

Harness attachment, 0. Evertz 890,972 

Harrow tongue support, disk, Buckley & 

Stevenson 890,959 

Harvester, beet, C. M. McCormick 891,184 

Hasp fastener, A. VV. Robinson 890,873 

Hat fastener, lady's, I. B. Malmstead 890,675 

Hay rake, J. H. Cope 891,148 

Heating device, electric, \V. S. Hadaway, 

Jr 890,856, 890,858 

Heel nailing- machine, C. C. Small 891,192 

Hide working machine, J. W. Anlson 890,750 

High potential systems, protective device for, 

R. Apt 890,592 

Hip strap line holder, B. F. Harsh 891,167 

Hoe, W. F. Marsh 890.991 

Holder an* producing the same, ornamental, 

H. Hawley 890,903 

Hook «r garment fastener, E. M. Borhek... 891,202 

Horseshoe calk, S. II. Roberts 890,798 

Horseshoe toe calk, Winquist & Turnstroin. 891,025 
Hose, means for supporting flexible, H. J. 

M. Howard 890,653 

Hose rack, H. J. M. Howard 890,652 

Hydromotor, A. Graf 891,214 

Ice creeper, J. E. Ulsh 890,826 

Ignition systems, coil box switch for, R. 

Varley 891,017 

Insecticide, L. F. Fride 890.636 

Insulator pin, C. J. Dorff 890,891 

Internal combustion engine, two cycle, H. S. 

Hart 890.643 

Jig, G. C. Stone 890,939 

Journal bearing liner, M. Wagner 890,736 

Key bolt, E. Reed 890,871 

Knife polishing or sharpening machine, II. 

B. Keiper 890,658 

Knitting machine attachment, warp, E. H. 

Heath 891,217 

Knitting machines, pattern device for warp. 

E. H. Heath 891,216 

Lace fastener, shoe, O. Howard 891,069 

Ladle, M. H. Treadwell 890,941 

Lamp, are, R. Fleming 890,763 

Lamps, manufacturing the filaments of 

electric incandescent, W. v«u Bolton... 891,223 
Lantern, automatic magic, II. Ingram...... 891,175 

Latch, gate, A. S. Kent 890,660 

Lathe head, handle, O. W. Stith 891,111 

Lenses, making bifocal, H. J. Stead 890.813 

Letter box, A. M. Rapoport 891,003 

Lever locking means, II. E. Coffin 890.964 

Lightning arrester, E. B. Merriam 890,679 

Link connection, A. C. Dowse 891,153 

Linoleum, device for tilling apparatus for 

making patterns in, I*. Blaubach 890,596 

Liquid gage, G. E. Whitney 890,742 

Liquid heating, cooling, and pasteurizing ap- 
paratus, J. F. Moul 890,684 

Loading apparatus, J. McCahe 891,183 

Locks and latches, striking device for door, 

J. M. Cuff 890,613 

Loom for weaving tubular fabrics, C. H. 

Draper 890,761 

Loom for weaving tufted fabrics, T. Cooper. 891,147 

Loom, haircloth, G. S. Cox 890,612 

Loom, kindergarten, J. C. Tyndall 890.733 

Loom thread cutting temple, E. S. Stimpson 890,884 
Looms, bobbin stripper for weft replenish- 
ing, F. W. Moore 890,865 

Looms, filling exhaustion indicating mechan- 
ism for, F. Allen 890.749 

Lubricating device, C. J. Van Doren 890,735 

Lubricator, F. M. Davis 890,616 

Lubricator, E. McCoy 890,787 

Lubricator, H. C. Woodbridge 890,952 

Lubricator drain passages, automatic oil 

cheek for, W. E. Bryant 890,757 

Magnet, rotary field, J. Hissink 890,982 

Mail and express package handling device, 

G. W. Roberts 890,927 

Mail bag deliverer, L. B. Cox 890,845 

Mail bag delivery apparatus, W. C. Get- 

schow 891,058 

Mail box, C. K. Hann 890,766 

Mail catching and delivering device, F. W. 

Renner 891 ,006 

Mail marking machine, Stoddsird & Barbour. 891.195 

Manometer, Smith & Lanham 891,193 

Manometer, recording, F. N. Connet 890,344 

Manure spreader, J. Boda 890,597 

Measuring machine, cloth, A. C. Jackson.. 891,075 
Mercury vapor apparatus, starting, M. O. 

Troy 890.731 

Metabolizer, J. von der Kammer 891.176 

Metal brake, W. A. & T. H. Tarrant 890,816 

Metal polish, Voris & Carroll 890.946 

Metallic tie and rail fastener, M. L. Sager. 891.010 

Micrometer, interior, A. L. Anderson 890.590 

Millstone, J. L. Durham 891.050 

Mold making machine. II. M. Molder 890.919 

Molds, making, F. M. Lawrence 890,665 

Molding machine, J. W. Crosby 891.042 

Motor control, F. Eichberg 890.627 

Motor control system. E. F. Dutton 890.622 

Motor starting panel. A. Smith 890.719 

Motors, operating iniluetion, R. II. Parker.. 890.609 

Mower, lawn, E. W. McGuiie 890.998 

Muffler or protector, I. E. Harrison 891,166 

Music leaf turner, O. W. Hendricks 890.768 

Music leaf turner, I. T. German 891.056 

Music leaf turner, F. J. Lindeman 891.086 

Music leaf turner. J. I*. Sesseman 891,106 

Musical instrument, revolving, Brzinsky & 

De Gette 891 ,201 

Musical instruments, pneumatic for key- 
board. R. IT. McIIardy 890.694 

Nail clipper and cigar cutter. J. C. Petti- 
bone 890.922 

Necktie fastener. W. T. Robinson.... K90.800 

Nest. trap. W. S. Hill 89O.049 

Nose bag. Shoemaker & Merrill 890.937 

Nursing nipples, device for turning. Stuart 

& Conine 890.885 

Nut lock. P. Clay 891.145 

Nut locking device, I. Murphy 890.685 

Oil tank, R. K. Brmidag* 890,756 

( Oil, treating, J. A. Dubbs 800,762 
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Good Books 



Practical Pointers for 
Patentees 

Containing Valuable Information and Advice on 

The Sale of Patents 

An Elucidation of the Best Methods Employed by 
the Most Successful Inventors in Handling Their 
Inventions. 

By F. A. CRESKE, H.E. 
144 Pages. Cloth. Price $1.00. 



Mechanical Movements 

Powers, Devices and Appliances 

By GARDNER D. HISCOX, H.E. 
Large 8vo,402 Pages, 1649 Illustrations, with De- 
scriptive Text. Price $3. 00. 

A DICTIONARY of Mechanical Movements.Powers, 
** Devices and Appliances, embracing an illus- 
trated description of the greatest variety of me- 
chanical movements and devices in any language. 



Mechanical Appliances 

riechanical Movements and 
Novelties of Construction 

AN Encyclopedia of Mechanical Movements and 
Mechanical Appliances, including many Novel- 
ties of Construction used in the practical, operation 
of the Arts, Manufactures, and in Engineering. 
For Engineers, Draughtsmen, Inventors, Patent 
Attorneys, and all others inierested in Mechanical 
Operations. 

By GARDNER D. HISCOX, M.E. 

Being a Supplementary Volume to the Author's 

Work entitled Mechanical Movements, Powers 

and Devices, Contains 1000 Special Hade 

Engravings. 400 Pages. Cloth 

Bound. Price $3.00. 

The above two volumes sold together for 
$5.00 Postpaid. 



Electrician's Handy Book 

By PROF. T. 0'CONOR SL0ANE, A.M..E.M., Ph.D. 

Handsomely Bound in Red Leather, with Titles 

and Edges in Gold. Pocket Book 

Style, Price $3.50. 

A THOROUGHLY practical reference book of 768 
pages, covering the entire field of electricity. 
Contains no useless theory Everything in it is to 
the point and can be easily understood by the stu- 
dent, the practical worker and the everyday work- 
ing electrician. The advanced electrical engineer 
■will also receive great benefit from its perusal and 
study. ^^^^^^^^^^^^^^^ 

flodern American Lathe 
Practice 

By OSCAR K. PERRIGO, M.E. 
Price $2.50 

A COMPLETE book of 400pages on The Modern 
American Lathe. Its development from the 
earliest times up to the present clay ; its modern 
form as constructed by itp-to-tlate - builders ; its gen- 
eral and special classes of work ; the quantity of its 
output, and its marvelous accuracy. 



Modern Steam Engineering 

in Theory and Practice 

By GARDNER D. HISCOX, M.E. 
Price $3.00 

THIS is a complete and practical work of 487 
pages, dealing with the care and management 
of Boilers, Engines, Pumps, Superheated Steam, 
Refrigerating Machinery, Dynamos, Motors, Eleva- 
tors, Air-Compressors, and all other branches with 
which the modern Engineer must be familiar. 

Nearly Two Hundred (Questions with their An- 
swerson Steam and Electrical Engineering likHv 
to be asked by the Examining Board are included. 
These if studied by you will help you to procure a 
license. It is fully illustrated with detail engrav- 
ings, not to be found elsewhere. 



Punches, Dies and Tools for 
Manufacturing in Presses 

By JOSEPH V. WOODWORTH 
Price $4.00 

A PRACTICAL work of 500 pages fully illustrated 
by nearly 700 engravings, being an encyclopedia 
of Die Making, Punch Making, Die Sinking, Sheet 
Metal Working, and Making of Special Tools, Sub- 
Presses, Devices and Mechanical Combinations for 
Punching, Cutting. Bending, Forming, Piercing, 
Drawing, Compressing and Assembling Sheet Metal 
Parts, and also Articles of other Materials in Ma- 
chineTools. Two Hundred and Ten Processes are 
clearly described and fully illustrated. 



Modern Plumbing Illustrated 

By R. M. STARBUCK 

Price $4.00 

A COMPREHENSIVE and up-to-date work illus- 
trating and describing the Drainage and Venti- 
lation of Dwellings, Apartments, and Public Build- 
ings, etc. The very latest and most approved 
methods in all branches of sanitary installation are 
given. Adopted by the United States Government in 
its sanitary work in Cuba, Porto Rico, and the 
Philippines, and by the principal boards of health 
of the United States and Canada. 300 pages ; 55 full- 
page illustrations. 

By A special circular describing these books sent on 
rtquesU 
BW Any of these books sent prepaid, on receipt of price. 

IHUNN «St_ CO., 

Publishers, 361 Broadway, New York 



Oiling device, C. 1>. MeClintock 

Ordnance, protecting ehield for light, F. 

Cuarron 

Oven shelf, W. L. Hogg 

1'acbage, sealed wooden, H. U. Ruedy 

Packaging machine. F. Giroud 

Packing for rock drills, rod, W. L. Smith. 
Packing for steam engines, piston, J. J. 

McGee 

Pad. See Shoulder pad. 

Pail, garbage, I. H. Taylor 

Pails, buckets, etc., reinforcement for, M. 

E. Gray 

Paper receptacle, D. ,T. Jennings 

Paraffining i*eceptacles, machine for, M. 

M. Hjermstad 

Pavement and making tlie same, W. K. 

Hassam 

Pea separator, W. S. Pope 

Pedal hiding panels, operating connection 

for, J. T, Mayer 

Pen, drawing, G. Schoenner 

Pen, fountain, A. P. Zanm 

Pen holder, fountain, J. A. Robinson 

Pen support, II. Priester 

Penholder, automatic ejecting, R. II. Wil- 
son 

Penholder, self-ejecting, E. S. Browning.... 

Pencil sharpener, G. P. Suma 

Phonographs, graphophones, and the like, 

mechanism for the manufacture of cylin- 
drical blanks and records of, E. Tray- 
Dor, et al 

Photographic printing frame. J. C. Fyf e. . . . 

Photographic reflector, S. Holm 

Photographs, ntilizlng, Lippmann, Kohler & 

Lehmann 

Piano back, upright. A. Stahl 

Picture device, movable, G. Westphal 

Picture machine, moving, II. K. Sandell . . . . 

Pincushion. R. R. Ellis " 

Pipe coupling, automatic train, R. E. Ad- 

reon 

Pipe cutting machine, II. H. Fisher 

Planer, crank, Lutter & Gies 

Plating rack, II. V. Smith ■ 

Plow, Covey & Greer 

Plow, C. O. Rankin 

Plow, W. II. Goldtrap 

Plow standard clamp, C. C. Rankin 

Plug, fixed polarity separable attachment, 

H. Hubbell 

Pneumatic drill, M. Hardsocg 

Pneumatic tube system, terminal for, C. 

II. Burton 

Poke, animal, Tarpley & Lister 

Pole changer, Butler & Lane 

Posts or poles, ground anchor for, E. R. 

Hohbs 

Powder can, A. F. Foote 

Power meter, C. E. Vawter. Jr 

Power transmitting mechanism. G. W. Smith 
Presser foot lifting mechanism, automatic, 

H. II. Cummings 

Printer's gage. G. M. Beasley 

Printing machine, J. D. Caldwell 

Printing or stamping attachment for paper, 

holding stands, E. Gullozzi 

Printing press, L. W. Southgate 

Printing press, Harris & Smith 

Printing press registering device, E. L. 

Bogasch 

Propeller, Parsons & Kelley 

Propeller, ship's, P. Filippi 

Pump, H'. Cline 

Pump, breast. J. S. Gilbert 

Pump, multistage centrifugal, C. Lager.... 

Pump, vacuum, J. Zeitlin 

Pump valve, mine, R. W. Murray 

l'ump, wind driven. E. Eggleston 

Punch, A. II. Moulton 

Punch shifting mechanism, C. II. De La 

Monte 

Punitive device, J. R. Hinton 

Puzzle, W. Martin 

Pyrometer, C. Fery 

Rail joint, S. Kuhnle 

Railway rail chair, J. F. Lewis 

Railway signal, A. G. Clark 

Railway signal system, A. Wilhelm 

Railway switch. J. M. Hipp 

Railway tie, E. Covington 

Railway tie, W. I. F. Harden - 

Railways, contact box for electric, G. H. 

McFeaters 

Receptacle, flexible, T. Iwunami 

Reel. See Fishing reel. 

Refrigerating apparatus, A. R. Sprague.... 

Refrigerator, L. McReynolds 

Refrigerator track door. R. E. Jones 

Relay controller, multiple series, C. T. 

Henderson 

Reproducing objects, J. H. Smith 

Resistance coil, variable, II. A. Wallace.... 

Retort, C. F. MeKenna 

Return ball, J. P. Newbold 

Riveter, H. Cordell 

Rolling mill, F. C. Biggert, Jr 

Rolling mill table. J. S. Worth 

Rope carrier, fall, A. Lambert 

Ropeway carriage, W. Eliingen 

Rotary cutter, Evans & Taylor 

Rotary engine, K. A. E. Andreas 

Rotary engine, J. C. Pfeiffer 

Rotary engine, U. G. Muyberry 

Rotatable spindle and bobbin. O. A. Smith.. 

Rule and level, plumb. J. Morrison 

Rule, foldable, C. L. Brush 

Running switcli and guide, T. J. Driver. . . 

Saddle, riding, J. G. Graf 

Saw jointer and side filer, circular, R. A. 

Todd 

Sawmill operating mechanism, J. N. Brown- 
lee , 

Scaffold clamp, AV, Shears 

Scissors. G. R. McAllaster 

Screw threading machine, Dixon & Mum- 
Sealer, envelop, L. O. Stassart 

Seat. See Bed seat. 

Sewing machine bobbin holder, C. B. At- 

wood 

Sewing machine bobbin holding attachment, 

A. W. Christensen 

Shade roller and curtain pole support, R. F. 

Espig 

Shock loader, Robson & Fisher 

Shoe, F. A. Critz, Jr 

Shoe tree, Rinehart & Owen 

Shoulder pad, D. W. Bartian 

Shuttle motion, fly, E. II. Baber 

Siding gage or marker. W. Diekman 

Sign board, J. R. Fitzgerald 

Signal and spring jack, combined, J. L. Me- 

Quarrie 

Signal tower, J. II. Markley 

Siphon, D. Landau 

Sizing classifier, W. L. Card, et al 

Sizing machine, G. Masurel-Lecleren 

Skiying machine, D. N. Robertson 

Slice!', bread and vegetable. W. Hazzard . . . . 

Smoker's appliance, C. West 

Snap hook, breast strap, J. B. Baxter 

Soda fountain, C. F. Kurz 

Soldering chain links, M. Fessler 

Soldering chain links, apparatus for, M. 

Fessler 

Sole attachment, shoe, J. K. Mitchell 

Sound reproducing machines, stylus for, S. 

Levin 

Spark arrester, V. R. Minkler 

Sparlt plug protector. C. H. Stuart 

Speed recorder, II. Walder 

Spinning and twisting device, yarn, I). 

Despradelle 

Spinning frame roller, S. D. Hammett. ..... 

Spool holder, S. McBride 

Sprinklers, emergency stopper for automatic, 

Casey & Thompson 

Stamp attachment, printing, M. E. Crowley 
Steel ingots, manufacture of small, A. Rud- 

gear 

Stenciling machine, S. T. Smith, Jr. 880,806, 
Stocking turning machine, W. J. Anderson.. 

Stool, C. A. Burns 

Storage apparatus, A. O. Williams 

Stove grate, E. Senn : 

Strainer for fruit, etc., collapsible, A. M. 

Stocking 

Strainer, well, A. M. Brown 

Sulfur dloxid of commercially uniform tem- 
perature aid concentration, producing, 
J. L. Tufts 



889,691 

890,603 
8911,861 
891,»09 
890,976 
890,808 

891,220 



890,640 
890,985 



890,902 
891,096 

890,678 
891,104 
890,747 
891.187 
891,099 

890,830 
891,036 
891,015 



891,196 
891.158 
890,651 

890,863 
890,811 
890,740 
890,936 
890,628 

890,831 
891,156 
890,780 
890,882 
890,889 
891,101 
891,160 
891,100 

890,770 
890,978 

891,144 
890,817 
890,840 

891,171 
890,634 
891,018 
891,108 

891.210 
890,837 
890,961 

890,637 
890,720 
891,165 

891,034 
891,093 
890,973 
890,962 
890.975 
890,662 
891,026 
800,997 
890,893 
890,995 

891,178 
890,905 
890,677 
890,895 
891,081 
890,914 
890,607 
891,200 
891,170 
891,041 
891,164 

890,866 
890,771 

890,809 
890,868 
890,772 

890,979 
891,013 
R90.737 
890,788 
890.920 
890,965 
891.032 
891,126 
890,66.1 
890,852 
891.212 
X90.591 
890,793 
890,918 
890,881 
891,182 
890,599 
891,154 
891,213 

890,727 

890,839 
890,804 
890,687 

890,848 
890,812 



890,6*5 

891 .053 
891.008 
890,966 
890.711 
890.753 
890.835 
890.847 
890,631 

890.695 
890.916 
891.179 
890,602 
890,782 
890,928 
890,645 
890,741 
890,955 
890,912 
890,896 

890,853 
891,090 

890.777 
890,993 
891,112 
890,949 

890,618 
891,060 
890,688 

891 ,0.38 
891,150 

890,934 
890,807 
890,833 
891,143 
891,124 
890,880 

890,724 
890,598 



891,115 



Cash 




Style of 
Twelve- 
Passenger 

RAPID 

Pullman 

Passenger 

Car 



Maker 



It would be hard to find an all year 
round money-making business that 
pays such remarkable profits for the invest- 
ment as Rapid Passenger Cars — for sightseeing, 
City or suburban transportation, hotel or depot uses, 
etc. i etc. Let me tell you some of the experiences of keen 
business men who have invested in such enterprises. Or write 
me your requirements as a Manufacturer or Merchant for 
heavy or light trucking, or for Merchant's delivery, etc. 
We make Rapid* for every commercial purpose— built of most dependable 
quality, in power and durability and finish. We can most promptly meet your 
needs and I will write you fully as to whether, in your case, the use of Rapids will 
make or save you money. Our long experience and the experience' of our customers 
has demonstrated that there are 

Splendid Possibilities for Making or Saving 
Money By Using Rapid Commercial Cars 

No Rapid is ever an experiment. Every car is built according to specifications which have 
long been tested at our factory — and by practical use proved the most efficient. 

And I am in a position where I can show you, according to your needs if you will write me 
fully, what a practical improvement the use of Rapids will be to you - if you are using horses and 
trucks or wagons. 

I prefer to communicate direct from the factory with prospective purchasers of Rapids in order 
to see that full information is supplied promptly in every case. However, we have representative 
agents in many leading centers, to whom I will refer you for prompt and satisfactory demonstrations 
of Rapids. I shall also be glad to hear from agents who own a garage aad are prepared to properly 
demonstrate Rapids. 

Investigate by writing for full information to 

G. HAMILTON, Treas. RAPID MOTOR VEHICLE CO. 
507 Rapid Street, Pontiac, Mich. 





^ Remington Typewriter Company 

(incorporated) 

New York and Everywhere 
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Classified Advertisements 

Advertising in this column is 75 cents a line. No less 
than four nor more tban ten lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. Further information sent on 
request. 

READ TH[S COLUMN CAREFULLY.- You will find 
inquiries for certain classes of articles numbered in 
consecutive order. If you manufacture these goods 
write us at once and we will send y#u the name and 
address of the party desiring the information. There 
is no charge for this service. In every case it is 
necessary to give tbe number of tbe inquiry. 
Where manufacturers do not respond promptly tbe 
inquiry may be repeated. 

WUNN & CO. 



BUSINESS OPPORTUNITIES. 

WANTED. -Useful Novelties, practical tools, labor 
saving devices for use in shipping and packing depart- 
ments. Any «ood articles which will facilitate sbip- 
Pius. packing or branding goods. Address B. & S. Co., 
Bo! 773, New York City. 

Inquiry No. 86<>6.— Wanted to buy a cutting and 
winding machine for narrow fabric bias binding. 



PATENTS FOR SALE. 

FOR SALE.-PENCIL AND FOUNTAIN PEN RE- 
TAINER. U. S. Patent September 17, 1907. Cheap to 
manufacture. Simple, made of one piece spring wire. 
Will sell it cbeap. For particulars address A. Mikullch, 
720 K Street, Sacramento, ("al 



inquiry No. 

incubator. 



860?.— Wanted to buy an electric 



r FOR SALE, reasonable, all or part. Patent No. 882.998, 
Bix-wheel logging automobile, for loading and trans- 
porting saw logs. Address N. F. Coffey, Black Rock, Ark. 
Inquiry No- 861 O.— Wanted addresses of manu- 
facturers of collapsible tube machinery. 

PATEN! 1 No. 884522. April 14.-Perpetual calendar and 
watch charm combined, including dies, jewelers' and ad- 
vertising article. S. Sipser, 410 Central Park West, N. Y. 

Inquiry No. 86 1 1 .—Wanted to buy springs for 
light power purposes. 

WANTED— To sell outright or on royalty, high 
speed cloth winding and measuring machine tor dry 
goods. Patent No. 88:^90. Bolts perfectly. Accurate. 
Address Edward Blythe, Decatur, Texas. 

Inquiry No. 86S40.— Wanted to buy aluminium 
cans. 

FOR SALE.-Patent No. 886,112. Sidewalk door. Easy 
of operation. When open, three sides protected. Meets 
requirements of municipal ordinances. For information 
address T. F. Clark, Fiyer Dock. Seattle, Washington. 

Inquiry No. 8623.— Wanted 10 buy electric cook- 
ing stoves with battery attached. 

FOR SALE.— East of PaclflcCoast States, Patent No. 
826/41. Wall chute for coal or wood. Over 400 sold In 
State of Washington past two years. Indorsed by local 
architects. T. F.Clark, Flyer Dock, Seattle, Washington. 

Inquiry No. 8624.— Wanted to buy portable rivet 
beaters. 

AUTOMATIC INK FOUNTAIN.-Patent No. 886,161, 
April 28. 1908. Will sell outright or lease on royalty. 
Most practical inkstand ever invented. Address Archie 
B. Swan, Waynesvllle, Illinois. 

Inquiry No. 8628.— Wanted to buy paving block 
machines for use with partly fluid substances. 

FOR SALE.-Patent No. 883,655. Caster. Absolutely 
dustproof, perfect in action. Also No. £88,338. Wrencb. 
Quick acting. iVill sell outright or on royalty. For 
particulars address Edw. Lockyer, 1009 Walnut Street, 
Versailles, McKeesoort, Pa. 

Inquiry No. 8629.— Wanted to buy rubber spe- 
cialties and colled brass springs. 



making line barrels. 



-Wanted to buy machinery ior 



Inquiry No, 8671,-Wanted to huy welting and 
machinery for making same. 



8672. 
g&soimei traveling crane. 



Iuquirr No. 

olin "' 



- Wanted to buy 2,600-pound 



Inquiry No. 8673.— Wanted to buy folding um- 
brellas. 

Inquiry No. 8674.— Wanted to buy machinery for 

cultivating rice and making Yuca starch. 

Inquiry No. 8675-— Wanted to buy machinery for 
making sawdust Into bricks for fuel. 

Inquiry No. 867 «.— Wanted to buy flat irons heat- 
ed by denatured alcohol. 

Inquiry No. 8678.— Wanted to huy cheap sewing 
machines. 

Inquiry No. 8679.— Wanted to buy cheap guns. 

Inquiry No. 8680.— Wanted to buy cheap watches. 

Inquiry No. 8681.— Wanted to buy envelope mak- 
ing machines. 

Inquiry No. 8682.-Wantedto buy model of old 
battleship " Maine." 

Inquiry No. 8683.— Wanted to buy plaut for mak- 
ing cassava starch. 

Inquiry No. 8684.— Wanted to huy fountain pens 
in quantities. 

Inquiry No. 8685.-Wanted to buy 1H to 3-inch 
No. 13 lolstempered spring steel. 

Inquiry; No. S686-— Wanted to buy machine for 
dusting talcum on sheets. 

Inquiry No. 8687.— Wanted to buy motor plows. 

Inquiry No. 8689.— Wanted to buy alcohol en- 
gines for same amount of power as 8688. 

Inquiry No. 8691. —Wanted to buy for export to 
British Guiana alcohol motors. 

Inquiry No. 8692-— Wanted to buy kerosene oil 
motors for export. 

Inquiry No. 8693.— Wfrnted to buy meteorological 
instruments. 

Inquiry No. 8694.— Wanted to huy fly wheels and 
bail bearings. 

Inquiry No. 8695.— Wanted to buy bathing suits. 

Inquiry No. 8696.— Wanted to buy toy balloons. 

Inquiry No. 8697.— Wanted to buy zinc can screw 
tops. 

Inquiry No. 8698.— Wanted to buy a hydrochloric 
acid plant. 

Inquiry No. 8699.— Wanted to buy two-stranded 
soldered wire for heddles. 

Inquiry No. 8700.— Wanted to buy burglar proof 
door fasteners. 

Inquiry No. 8701.— Wanted to buy solar engines. 

Inquiry No. 8702.— Wanted to buy machinery for 
flllinganci sealing paper boxes. 

Inquiry No. 8704.— Wanted address of kaolin 
expert. 



HELP WANTED. 

ARE YOU A CLEAN, Ambitious Salesman, Ofllce or 
Technical man? Write for description of positions 
open, salaries S700 to $5,000. Twelve offices. Hap- 
goods, 305 Broadway, New York. 

Inquiry No. 8631.— Wanted to buy fruit evapor- 
ators. 



BOOKS AND MAGAZINES. 



WIRELESS TELEGRAPH Y.-Send 10 cents for spe- 
cial number of Electrician and Mechanic, devoted to 
this subjeetn Articles on how to make a 4-inch induc- 
tion cofi, magnetic detector, independent Interrupter, 
indoor wireless, adjustment of detectors on tuned cir- 
cuits, wireless telephony, storage batteries. Also hall 
seat. 16-foot launch, model engine, telephone installa- 
tion, mechanical drawing, etc. List of electrical and 
mechanical books free. Sampson Publishing Company, 
1151 Beacon Building, Boston, Mass. 

Inquiry No. 8632.— Wanted to buy macbine for 
perforating music rolls. 



Supporting rack, J. S. Bunnell 891,142 

Suspenders and the like, adjustable fas- 
tener for, G. Newman 890,999 

Swab stick attachment, B. Wollglen 890,744 

Switch lock, W. Anderson 891,129 

Switch operating device, automatic* E. E. 

Miller 890,784 

Switch throwing mechanism, electric, W. 

H. Turner 890,942 

Syringe, A. E. Macdonald 890,990 

Table attachment for chairs, etc., I. N. 

Johnson 890,656 

Table lock, extension, E. Tyden 890,732 

Talking machine soundbox, T. Kraemer 891,079 

Tamping machine, A. F. Kellner 890,659 

Target spotter, R. S. Henry 890.647 

Telegraphy, I. Kltsee t 890,661 

Telegraphy, printing, I. Kitsee 890,911 

Thill coupling, C. C. Bradley 891,035 

Thill coupling, H. Paar 891,186 

Threshing machine, O. O. Berquam 891,137 

Ticket ejecting and registering device, I. 

Pluegelman 890,632 

Tire armor, rubber, V. L. Bekefi.. 891,030 

Tire protecting device, G. D. Moore 890,785 

Tire setter, D. Ballenger 890,752 

Tire, spring, B. Hilger 891,169 

Tire, vehicle, E. L. Easllck 890,624 

Tobacco leaves, decoloring, Parant & Pichon 891,001 

Tobacco pipe, F. F. Austin 890.751 

Tongs, C. E. Hansen 891,061 

Tool, combination, J. P. Shaw 891,107 

Tool holder, multiple, F. J. Brewer 890,838 

Toy, M. E. Tynes 891,117 

Trace carrier, O. Olson 890,698 

Train lighting system, J. L. Woodbridge 891,221 

Train stops, circuit closer for automatic, J. 

H. Lynch 890,670 

Transformer, electric, L. Maiche 890,781 

Transformer, variable voltage, E. F. Gehr- 

kens 890,638 

Transformer, variable voltage, M. O. Troy.. 890,730 
Transmission mechanism, mechanical rat- 
able, Scrivin & Smith 890,879 

Transporting receptacle, C. H. Cronk 890,846 

Tray, serving, O. Heise 890,646 

Tree. See Shoe tree. 

Tree branches together, means for tying, 

J. Davey> et al 890,967 

Tree, treating and dressing a bruise op 
wound In the trunk or live branch of a 

live, J. Davey. et al 890,968 ,_ 

Trellis, L. I. Walte 8 9C9 4fe 

Trolley, J. C. Wilkins 891,123 

Trolley wheel, T. Langen 890,664 

Trousers, A. G. Peine 890.792 

Truck, rigger's. J. Ross 890,713 

Trucks, bearing for car, O. F. Transue.... 890.729 

Tuning, method of, Severy & Sinclair 890.803 

Turbine, elastic fluid, C. Fox 890.635 

Turbine, elastic fluid, E. Thomson 890.819 

Turbine, steam, R. Schulz. reissue 12,814 

Twyer stock cap, R. B. Doud 891,151 

Type casting and setting machine, print- 
ing, J. Pinel 890.706 

Typewriting machine, C. B. Schultz .... 890.715 



Inquiry No. 8705.- Wanted to buy double shaft Typewriting machine, J. C- McLaughlin 890,867 

engines for automobiles. 'Typewriting machine, J. C. Doane 891.047 

1 Typewriting machine. 
Typewriting machine, 



In 



quiry No. 8706.— Wanted to buy ink and mu- 
re bottles and labels. 



-Wanted to buy hand power 
For manufacturers of gut 



ell 
Inquiry No. 8707, 

vacuum cleaner. 
Inquiry No. 8709.- 

cleaning machines. 

Inquiry No. 8710.— For machinery for carding, 
spinning and weaving jute. 

Inquiry No. 8711.— Machinery for making hooks 
and eyes. 

Inquiry No. 8Tl*i*—Machinerjr to cut ditch 18 
inches to %& feet wldeand from 3fc£ to- 10 feet deep for 
laying tiles. 

Inquiry No. 8713.— For manufacturers and dealers 
of cement manufacturing machinery and kilns. 

Inquiry No. 8716.— For manufacturers of flower 
garden and light frame tools for cultivating, etc. 

Inquiry No. 8717-— Wanted address of firms that 
do wood carving or stone carving,, ornamental or in 
buildings. 

Inquiry No. 8719.— For manufacturers of safes. 

Inquiry No. 8720.— Wanted for mail order busi- 
ness, no-Cnimney lamp burners. 

Inquiry No. 8721.— Wanted unwelded tubing that 
is used for structural work. 

Inquiry No. 8722.— Wanted manufacturers of 

glass. 

Inquiry No. 8723.— Wanted addresses parties deal- 
ing in mining machinery such as used in gold mining. 

Inquiry No. 87'-'4.— Wanted to buy samples of va- 
rious Tkinds of French marblef or collection. 



HOUSEHOLD NEEDS. 

BUTCHER'S BOSTON POLISH isthebest finish made 
ftw floors and interior woodwork. Not brittle; will not 
scratch or deface like shellac or varnish. Send for free 
booklet. For sale by dealers In Paints, Hardware and 
House Furnishings. The Butcher Polish' Co., 356 At- 
lantic Avenue, Boaton, Mass. 

Inquiry No. 8633.— Wanted to buy show cases. 

LISTS OF MANUFACTURERS. 

COMPLETE LISTS of manufacturers In all lines sup- 
plied at short notice at the rate of $13.00 per thousand. 
Address A. A. H., Buz 773, New York City. 

Inquiry No. 8634.— Wanted to buy brass, bronze 
and china novelties. 

A LIST OK 1.500 mining and consulting engineers on 
cards. A valuable list for circularizing. Price $15.00. 
Address A. A. H., Box 773, New York. 



Iuquiry No. 8637 

grinders. 



-Wanted to buy lawn mower 



Inquiry No. 8639.— Wants stencils for decorative 
borders such as are used around half tones. 

Inquiry No. 864'i.— Wanted to buy a gasoline 
motor inspection car standard gage. 

Inquiry No. 8643.— Wanted to buy concrete post 
macbines. 

Inquiry No. 8644. -Wanted address of glass tube 
manufacturer who does bending. 

Inquiry No. 8645.— Wanted to buy parts for 

curling irons. 

Inquiry No. 8646.— Wanted to buy cheap small 
motor from % to 1 horse power, single phase 60 cycle, 110 
voits. 

Inquiry No. 8649.— Wanted to buy non-inflamma- 
ble celluloid. 

Inquiry No. 8650.— Wanted to buy file cutting 
machinery. 

Inquiry No. 8652. — Wanted address of manufac- 
turers of drop forged wrenches. 

Inquiry No. 8653.— Wanted addresses of dealers 
in sheet steel, New York city preferred. 

Iuquiry No. 8654.— Wanted addresses of case- 
hardeners in New York. 

Inquiry No. 8656.— Wanted to buy partsof models 
and gear wheels. 

Inquiry No. 8660.— Wanted to buy creosote mak- 
hin - 



Mullins 

Sheet Metal 

Statuary 



Unequalled 

(or 

Architectural 

Adornment 



Higmy artistic 
fects that are exceed- 
ingly durable, and 
that cost much less 
than cast or sculp- 
tured work. 

Complete illustra- 
ted catalogue mailed 
on request. 

Write for esti- 
mates on all kinds of 
sheet metal work. 

Tbe W. H. Mullins Go, 

203 Franklin Street 

Salem, 0. 




Inquiry No. S725.-Formanufacturersof a needle- 
threader, not the thimble and needle combination. 

Inquiry No. 8"726.— For parties who make "Yan- 
kee MetiTPolish." 

Inquiry No. 8737.— For manufacturers of small 
stills for distilling alcohol. 

Iuquiry No. 8728.— Wanted the address of The 
Frear Novelty Co. 

Inquiry No. H7Q&*— Wanted a machine for manu- 
facturing berry-crates complete. 

Inquiry No. 8730.— Wanted> a 10 to 30 horse-power 
gasoline, kerosene encine, mounted on a ^ to 4 ton 
cast-iron truck with dirt road wheels. 

Inquiry No. 8731.— Wanted a rice mill or huller 
that delivers the rice entire and separate from the 
hull. 

Inquiry No. 873'i.— For manufacturers of indus- 
trial alcohol machinery. 

Inquiry No* 8733.— For manufacturers of gates to 
be opened from a bnggy . 

Tnqniry No. 8734.— Wanted to buy fusible metal 
which, melts at 165 degrees, similar to that used by 
manufacturers of automatic sprinkler heads, also who 
makes the aisks used to keep the bead normally closed. 

Inquiry No. 8735.— For parties making a still for 
the purpose of extracting alcohol from saw-dust. 

Inquiry No. 8736.— For manufacturers of machin- 
ery for making matches, also machinery for making 
purses and hand bags. 

Inquiry No. 8737.— For manufacturers of machin- 
ery for making tooth-bruBhea. staavine brushes, gal- 
vanized water buckets, locks, nibs and holders. 

Inquiry No. 8738.— For parties manufacturing 
casein cement. 

Inquiry No, 8730.— Wanted machinery to make 
pencil and pen retainer made of spring wire. 

Inquiry No. 8740.- For manufacturers of Chicago 
typewriter. 

Inquiry No. 8741.— For manufacturers of tireless 
cookers 

Inquiry No. 8742.— For manufacturers of water 
still, also of thermometer tubing. 

Inquiry No. 8743.— Wanted to buy a machine to 
make macaroni, spaghetti and vermicelli to turn out 
100 lbs. per day of each, by hand power. 

Inquiry No.,8744.— Wanted a macbine for making 
brtauettea. f or fuel from wooden shavings or combined 
with pitch or other binder. 

Inquiry No. 8745.— For manufacturers of hoops 
such as u"-ed as toys, varying in diameter from 2^6 to 4 
feet, cross section approximating J^xX Inch, the ends 
being lapped and tacked. 

Inquiry No. 8746.— For dealers in paper and card- 
board making macbines. 

Inquiry No. 8747.— For manufacturers of iron or 
brass tubing, both round and square, in large quantities. 

Inqniry No. 8748.— Wanted tobuy polished or lac 
quered brass In sheets 29 gauge, quarter bard in temper. 

Inquiry No. 8749.— For makers of very large 
springs, used for running machinery. 

Inquiry No. 8750.— Wanted to buy gasoline plow- 
ing and traction engines. 

Inquiry No. 8751.— For manufacturers of brass, 
tea, dessert and table spoons for silver plating. 

Inquiry No. 8752.— For manufacturers of paper 
mill machinery for the manufacture of strawboard and 
wrapping paper. 

Inquiry No. 8753.— For manufacturers of hotel 
register revolving stands and hotel novelties. 

Iuquiry No. 8?54i— For the party who makes an 
umbrella which when raised allows the holder to stand 

I directly underit,thehandlebeingaway from thecenter. 
Iuquiry No. 8755.— Wanted to buy boatloads of 
lumoer to be used in box making. 



-Wanted to buy machinery for 



ing machinery, 
Inquiry No. 8661 

making cutlery. 

Inquiry No. 8662.— Wanted to buy small machine 
for drawing thread from cotton and machine f#r mak- 
ing lozenges. 

Inqniry No. 8663.— Wanted to buy file cutting 
macbines. 



Iuquiry No. 8666 

machinery. 



-Wanted to buy screw making 



J. Hutchinson 891 ,073 

E. L. Pfunder 891.095 

Umbrella holder, K. A. Perkins 890.921 

Unipolar machine, protective device for, J. 

E. Noeggerath 890,697 

Valve, J. D. Coleman 890.609 

Valve, P. B. Johnson 890,862 

Valve, p. Connolly 891,207 

Valve controlling mechanism, motor truck, 

Roberts & Studt 891,007 

Valve, cylinder relief, H. W. McComns... 890,692 
Valve for graduating release, triple, W. V. 

Turner 890,823 

Valve for radiators, air, F. W. Leuthesser. . 891.180 

Valve, gas, A. Jarmolowskv . ■ 891 .076 

Valve, gate, H. A. Hansen 891.062 

Valve, graduating tripled W. V. Turner.... 890,824 

Valve, relief, W. F. Krichbaum. reissue 12.813 

Valve remover, B. A. Swenson 890.725 

Valve, throttle. G. W. Morris 890.682 

Vehicle brake, J. G. Weller 891,120 

Vehicle brake mechanism, self-propelled, 

Lemp & Baldwin 890,666 

Vehicle controlling mechanism, motor, 

Humphreys & Scantlebury 891,072 

Vehicle driving mechanism , motor, W. H. 

Douglas 891,152 

Vehicle, motor, R. Huff 890,654 

Vehicle spring, N. Hee 891, 1R8 

Vehicle wheel, pneumatic, Macaulay & Hall. 890,671 
Vehicles, awning and dust screen for, H. 

S. Samuel 890,875 

Vehicles, equalized oscillating gear for road, 

L. H. Campbell 891,206 

Vehicles, steering wheel gear for road, L. 

H. Campbell 891,205 

Vehicles, weather screen for motor, J. Ling- 
ley 890.667 

Velocipede. G. E. O'Connor 890,790 

Vibrator, liquid actuated, c. H. Richwood. . 890,709 
Vibratory apparatus, therapeutic, Tourtel & 

Hogan 890,822 

Vise, W. E. Canedy 890,841 

Voting machine. W. H. Strong 890,814 

Wagon standard, A. H. Harshbarger 891.215 

Waist, nursing, I. G. Culver 890,614 

Wardrobe and disinfecting cabinet, combined, 

A. S. Hitchcock 890,650 

Warp stop motion detector. J. P. Webber. . . 890,738 
Washboard or attachment thereto, F. G. 

Philpott 890.923 

Washing apparatus, Harrison & Arnold 890.642 

Washing machine, A. A. & D. D. Rullman . . 890,714 
Watches, clocks, and the like, movement 

plate for, W. E. Porter 891.097 

Water power engine, M. Haughey 890,767 

Waves of the sea, apparatus for utilizing 

the force of the, P. Morlce 890.994 

Weather strip, P. L. Hedberg 890,904 

W'ell packer, deep. C- M. Heeter 891 ,065 

Wheel rim. Hopklnson & Midgley 891.172 

Winding machine, J. G. Callan 890.601 

Window, O. M. Edwards 890.626 

Window, C. D. Tabor 890,720 

Window, S. U. Ban* .., 891.133 

Wire drawing apparatus, G. A. Hoyt 891,070 

Wire fabric, Intermeghlng. M. Seougale. . . 890,878 
Wire straightening and colling machine, R. 

L. Horsley 890.907 

Wire stretcher, S. Tyer 890,825 

Woodworker's clamp, C- Monthuy 891,091 

Woodworking machine, N. Wlnherg 890,743 

Wrench, J. F. Lansing 890.775 

Wrench, S. Longanecker 891 .088 

Yoke attachment, neck, R. K. Stevens.... 890,723 




"Porox" Ignitor Storage 

BATTERI ES 
High Capacity. Light Weight. 

Proved as tne best for both Igni- 
tion and light. No loss of current. 
It stores and returns the power to 
your machine. You can see and 
examine the interior without ex- 
posure and digging, because it is 
made up in transparent celluloid 

iara. No danger of breakage like 
lard rubber. Plates and jars are 
guaranteed for one year. 

Send for catalog. 
Albert Muller, 145 West 49th St., New York 




Motors 



for airships and otber pur- 
poses where light and power- 
ful engines are required. 

1 to 40 H. P. Air Cooled. 
50 & 100 H. P. Water Cooled. 
Adopted by War "Department. Send for catalogue B. 
G. H. CURT1SS MANUFACTURING CO. 
Hammond sport, X. V. 



Keystone Well Drills 




New York Office* 



for Artesian and Ordinary Water 
Wells; Mineral Prospecting aod 
Placer Testing for Drediters ; 
Deep Drilling for Oil and Gas; 
Contractor's Blast Hole Drilling, 
River and Harbor Exploration, 
etc. Our five catalogs are text- 
books on these subjects. 

KEYSTONE WELL WORKS 
Beaver Falls, Pa. 

170 Broadway 



jSk 



« 



GARDNER ' H &Ss LINB 



S"ui|_il^^C, i-infi -.'., lljrhtoa running moat ccm- 
pact md durable flndne Imllt, Alwmvs lewly 
to run; never ou I of turd ar. The fde*l tngED* 
for rliivin-; motor boatir* <[ytin.tr.ir..*, liuW 
va.tet and sJr t>a.mpfl, and for every prmctfciJ 
purpose when liirhl motive jjww*r fa rtqulred, 
f\ n i_ r i n u com p \v t e ALfi *ho>vh Jr. en- w i 1 L h snipped 
■ nywhure bj ikn world. Oa*oljn» mjriots of 
any If. P, for every purpcaa bulEt to order. 
Write for catalog ana prices. 

C A EH) Mli MUTOft Clh 
5011 IMmur Ave., St. Louis Ha. 



Instructive Scientific Papers 

ON TIMELY TOPICS 



DESIGNS. 

Bottle, poison, W. V. Johnston 39.362 

Fob, C. O. Nash 39,361 

Hinge leaf, O. E. Brandt 39,363, 39,365 



TRADE MARKS. 

Augers and bits, Russell Jennings Mfg. Co.. 69,448 

Bed springs, Fort Pitt Bedding Co 69,480 

Beer racking apparatus, Charles Zoller Co... 63,437 
Belts, ladies', Morris, Mann & Reilly. .69,522, 69.523 

Beverage, carbonated, H. H. Morse 69,468 

Bitters, stomach, Koehler & Hinrichs 69,519 

Blackings and polishes, shoe, boot, and stove. 

Jas. S. Mason Co 69,426, 69,427 

Boot and shoe heel cushions, A. B. Little 

& Co 69,539 

Boots and shoes, leather and canvas, Tufts & 

Friedman 69,541 

Boots and shoes, men's leather, Simmons Boot 

& Shoe Co 69,547 

Bread, F. Wedehase 69,463 

Bread, Schlesinger-Meyer Baking Co. 69,470, 69,471 

Cakes and biscuit, Marjenhoff Co 69.457 

Canned fruits and vegetables, W. H. Fox 69,453 

Canned vegetables. Green Bay Canning Co.. 69.465 
Cement, pipe Joint, Headson & Overesch .... 69.483 
Cement, Portland, North American Construe- l >- 

tion Co s . . 69.488 

Chiffon cloth, R. Saengec & Co 69.540 

Cigarettes, J. Melachrino 69,428 

Cigarettes, PhiUp Morris & Co 99 429 

Cigars, C. C. A. Cigar Co 69,421 

Cigars, Rodriguez y Hermano 69,431, 69,432 

Clothing, certain, French Novelty Co 69 534 

Cookies, New England Biscuit Co 69,469 



Price 10 Cents each by mail 



ARTIFICIAL STONE. By L. P. Ford. A 
paper of immense practical value to the 
architect and builder. Scientific Ameri- 
can Supplement 1500. 

THE SHRINKAGE AND WAR.PINC 
OF TIMBER. By Harold Busbridge. An 
excellent presentation of modern views; 
fully illustrated. Scientific American 
Supplement 1500. 

CONSTRUCTION OF AN INDICAT- 
ING OR. RECORDING TIN PLATE 
ANEROID BAROMETER. By N. 
Monroe Hopkins. Fully illustrated. Scien- 
tific American Supplement 1500. 

DIRECT-VISION SPECTROSCOPES. 

By T. H. Blakesley, M.A. An admirably 
written, instructive and copiously illustrated 
article. Scientific American Supple- 
ment No. 1493. 

HOME MADE DYNAMOS. Scientific 

American Supplements 161 and 600 con- 
tain excellent articles with full drawings. 

PLATING DYNAMOS. Scientific Ame- 
rican Supplements 720 and 793 de- 
scribe their construction so clearly that any 
amateur can make them. 

DYNAMO AND MOTOR COMBINED. 
Fully described and illustrated in Scientific 
American Supplements 844 and 865. 
The machines can be run either as dynamos 
or motors. 

ELECTRICAL MOTORS. Their Con- 
struction at Home. Scientific American 
Supplements 759, 761, 767. 641. 



Price 10 Gents each, by mail 

Order through your newsdealer or from 

MUNN ®. COMPANY 
361 Broad wfxy New York 




feu- 



ILLUSTRATIONS. 



A 

Advertisements in cars, moving. . 47 

Aeroplane, American 200 

Aeroplanes and airships, Euro- 
pean 40 

Aeroplane, Delagrange, record 

flight of 336 

Aeroplanes, experiments with.... 164 
Aeroplane, Farman's prize-win- 
ning flight 92 

Aeroplane, first flights of Aerial 

Experiment Association 392 

Aeroplane, first two-passenger. .. .256 
Aeroplane in flight, the Wright. ..385 

Aeroplane flights in Belgium 443 

Aeroplane test, the Wright 393 

Aerotube flying machine 447 

Air brush, use of 368 

Airships and aeroplanes, Euro- 
pean 40 

Airship disaster 430 

Aluminium experiments 27 

Animals, hospital for small 184 

Ankle support for skates 14 

Automobile acetylene light, novel 

use of ,.-. 256 

Automobile bus 144 

Automobile horn 280 

Automobile .sled, Dr. Charcot's. . .388 
"Autos that pass in the air," me- 
chanics of 405 

Automobile tire covering. . .^ 13 

Ax attachment for sawing logs.. .207 



Bale tie, an improved 64 

Balloon, how to construct 224 

Balloons, use of, for preventing 

hail 262 

Basket holder for fruit pickers.. . 99 
Battleships "Delaware" and 

"North Dakota" .276 

Battleships, Japanese 241 

Battleship "Kansas" 424 

Battleships "Virginia" and "Min- 
nesota" 421 

Bell piano 207 

Birds, North American, groups of.332 

Blind, magazine for 351 

Blowpipe, a convenient 99 

Books, insect enemies of 413 

Boots, seven-league 140 

Bracket hose reel 447 

Briarcliff stock car race 308 

Bridge across East River 73, 77 

Bridge, Blackwell's Island 217 

British navy 161 

Brooklyn Bridge, new terminal 

and approaches 89, 94 

Brush, dabbing 447 

Burbank, Luther, work of 260 

C 

Campanile, New York 305 

Camp on wheels 315 

Car advertising, moving cards for. 47 
Carbon bisulphide, experiments 

with 221 

Casting tool 247 

Caterpillar tractor 345 

Cave air, how used 353 

Chair and cabinet, combined 207 

Check valves, attachment for. . . .315 

Cheese cutter, a computing 376 

Chess in three dimensions 76 

"Chester," scout cruiser 180 

Churn, novel 208 

Cleaner, electric 355 

Clock, the largest 375 

Clock with single wheel 293 

Clothes line clamp 247 

Clothes pin, a novel 14 

Clutch, safety, for elevators 115 

Coast artillery, range and posi- 
tion finders 349 

Comet, Halley's 259 

Concrete hotel 109 

Concrete mixer, portable 64 

Condensers, jet, and Chicago-Gulf 

Canal 42 

Croton watershed, capacity of.... 365 

Cutter for box makers 115 

Compass-testing station, German. 445 



D 

"Delaware" and "North Dakota," 

battleships . . 276 

Dock, largest fresh-water 201 

Draft regulator and ventilator. . .115 
"Dreadnought" cruisers, British.. 389 
Drydock, substitute for 463 

E 

Earth, axis, shifting of 274 

Earth rotation demonstrated 82 

Electrical apparatus, signal corps.441 

Electric renovator 355 

Elevator, electric, original 460 

Engraving machine, Ourdan 185 



Explorations, German Orient So- 
ciety 289 

Eyeball, ever-shifting 227 



Farman's prize-winning flight. ... 92 

Filter, new type of 376 

Fire-damp indicator 25 

Fire escape alarm 208 

Fireless locomotives 314 

Fish doctoring 150 

Fish line float 131 

Flag, stars in TJ. S 463 

Flash lamp 279 

"Florida," torpedo attack 4.56 

Flying machine aerotube 147 

Flying machines, nature's 140 

Folding washing machine 356 

Forest destruction, land erosion. .372 

Forestry, bureau of 295 

Fork, gathering and loading 376 

Foucault's pendulum experiment.. 98 

Fourth dimension explained 202 

Frying pan 280 



Gage, an improved marking 14 

Garden implement 208 

Gasoline trap .247 

Gas phosphorescence and meteor 

trains 329 

Gas stoves, safety connection for. 131 
Gelatin molds, making casts in... 445 
Geometry and mechanics, rela- 
tions of 204 

Gobelin tapestry works 96 



Harbor channels, lighting 197 

Heavens in April 219 

Heavens in February 75 

Heavens in March 163 

Heavens in May 307 

Heavens in January 9 

Heavens in June 387 

Heavens in July 455 

Helicopter, test of 276 

Horseshoes, safety plate for 13 

Hose nozzle sprayer 208 

Hose nozzle with spray cap 356 

Hospital for animals 184 

Hudson memorial bridge, great 

arch 253 

Human machine, efficiency of . . . .130 

Hydrogen, cheap 330 

Hydrogen, generation of 292 



"Ibuki," turbines for 299 

Ice boat motor 180 

Ice creeper, an 14 

Ice tongs, weighing 115 

Ice yacht 142 

Igniter, gas engine 247 

Incandescent gas lamp 396 

Indians of Mexico 44 

Insects that are eaten 63 

Inspection locomotive, .new 335 

Invention, oddities in 316 



Japanese battleships 241 



"Kansas," battleship 424 

Kites, new forms 79 



Lancehead snake, extracting 

venom from 374 

Lawn sprinkler 14 

Leper colony, Philippine 461 

Levees, Mississippi, break in 128 

Life-belts, new types of 228 

Lifting jack 279 

"Light, how speed is measured.. . . 46 

Lighting harbor channels 197 

Lock for vehicle seats 14 

Lock, safety, for switch stands.. . 99 

Locking device for screws 315 

Locomotive design, British rail- 
way 272 

Locomotives, fireless 314 

Locomotive, high power 108 

Locomotive testing 121 



M 

Machine molding, system of 355 

Magnetic survey of the Pacific. . .112 

Mail delivered and received 13 

Manhattan Bridge erection. . . .73, 77 

"March of Intellect," the 393 

Mars, water vapor on 201 

Measures of length, testing 80 

Metals, cutting with oxygen 328 

Metropolitan Life tower 305 

Micrometer attachment 131 



Military academy 177 

Milk supply, automatic 220 

Mining, placer, new method 47 

Monorail system, Tunis 105, 108 

Motor-boat race to Bermuda 442 

Motor-boat racing craft 431 

Motor boating 146 

Motor chair invented by a woman 76 

Motor for winter traction 12 

Motor wagon, military transport . 292 
Mountaineering in the Himalayas. 137 

Mountain railway, Virgl 437 

Mutoscope and talking machine.. 292 



N 



Navy, the Reuterdahl attack. ..53, 60 
Numbers, curious facts about, 

222, 311 
Nut lock 171 

O 

Observation swing, a novel 99 

Observatory, public 221 

Oceanographic museum 312 

Organs, mechanical 244 

Ourdan engraving machine 185 



Panama Canal, plan and condi- 
tion of 410 

Paving block machine 269 

Photographic bas reliefs 57 

Photographs with tapestry effects.206 

Piano, bell 207 

Piano players _. 279 

Pictures by wireless telegraphy . .412 

Pigeon whistles, Chinese 394 

Pinhole diaphragm 309 

Pipe and rod lifting tongs 447 

Plane, improved 171 

Planets, some phases of 298 

Poetry and speech inquiry 181 

Postage stamps vending machine. 280 
Power dam in North Carolina. . .3, 6 
Power transmission mechanism.. .415 



Racks for coats, wraps, etc 415 

Rail lock and tie plate 356 

Railroad, a miniature 28 

Railroad in Alaska 29 

Range finder 349 

Reflecting telescope, largest 409 

Refuse receptacle, Paris ,257 

Respiratory apparatus for miners. 30 
Reuleaux's mechanical move- 
ments' 204 

Reuterdahl attack on navy. . . .53, 60 

Revolver grip 147 

Road train, gas-electric 114 

S 

Sand plow for saving ships... 37, 42 

Sash lock 247 

Saturn's rings 246 

Saw handle 415 

Saw swage 447 

Scientific American medal, 

award of 408 

Scientific American, Puck's con- 
ception of 278 

Sheet piling 115 

Shoes, new process of making. .. .220 
Sight, electrically transmitting. . . 64 
Signal corps, electrical apparatus. 441 
Signal lights for breeches buoy.. . 7 
Signal device for agricultural im- 
plements 13 

Snow shovel, novel 14 

Solar power plant, a new 97 

Sound waves, control by 371 

Speech, scientific inquiry on 181 

Spike, railway 207 

Spoke-pulling device 64 

Sponge fishing, boat for/. 325 

Stadium, Syracuse. .^ 148 

Stamp-affixing machine 171 

Star and crescent, origin of 334 

Stars, morning and evening 110 

Steel, copper-clad 347 

Step ladder, folding 356 

Stereophotography, Lipmann's. . .242 

Submarine diving bell 237 

Submarine fishing boat 325 

Submarines, salvage, dock for 257 

Submarines, shipping to Philip- 
pines 335 

Sun, annular eclipse of 350 

Sun dial, a new 414 

Sun dials 425 

Sun storms 31 

Switchboard plug 356 

T 

Tank, reinforced concrete 220 

Tank, towing. .' 428 

Target practice, U. S. navy...... 11 

Taximeter, old Roman 456 

Taxidermist, a famous.' 83 

Telegraphy, oral system of 395 

Thill coupling 279 

Timers, Improvements In 152 



Tissot's respiratory apparatus.... 30 

Tobacco hanger . . . , , 279 

Tongs with adjustable jaws 415 

Tower, Metropolitan 305 

Toy, novel 208 

Trachodont 262 

Traction engine, gasoline 453 

Traction motor for winter 12 

Training in the navy 440 

Training ship "Severn" 297 

Train shed, removal of 429 

Tramway, an aerial 56 

Trolley car poles, attachment for. 315 

Tunnel, Hudson River 124 

Tunnels, lowering traction 240 

Turbines for the "Ibuki" 299 

U 

Umbrella, unique 208 

V 

Veneer machine, a large 80 

Violin player, automatic 395 

"Virginia," battleship 421 

Vision, long-distance 457 

Vise, a universal bench 76 

W 

Warships, the fastest afloat 10 

Washing machine 171 

Water supply, Catskill 165 

Weather vane 272 

Weed-burning machine 429 

Weighing machine, automatic. ... 47 
Weights and measures, how tested 93 

West Point 177 

Whalebacks, sending to sea. 129 

Winter fires 24 

Wire stretcher, improved 13 

Wrench, improved. . 208 

»•«-• 
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Figures preceded by a star (*) re- 
fer to illustrated articles. 

A 

Accidents, car 316 

Accidents, economic waste of 23 

Acetylene, a common illuminant.,297 
Advertisements in cars, moving.. *47 

Aero Club, aviation section 271 

Aeronautic prize 255 

Aeronautical notes 26, 58 

111, 407 
Aeronautics and Prof. Newcomb. .411 
Aeronautics, correspondence school 

of 147 

Aeronautics, government aid in. .238 
Aeronautics, shall America lead?. 138 

Aeroplane, American *200 

Aeroplanes and airships, Euro- 
pean *40 

Aeroplane contracts, award of... 123 
Aeroplane, Delagrange, record 

flight of *336 

Aeroplanes, experiments with...*164 
Aeroplane experiments, Wright. . .367 
Aeroplane, Farman's prize-win- 
ning flight *92 

Aeroplane, first flight of Aerial 
Experiment Association .... . . *392 

Aeroplane, first two-passenger. . *256 
Aeroplane flight, Delagrange's . . .291 
Aeroplane flights in Belgium: . . . *443 

Aeroplane flights in Italy 443 

Aeroplane in flight, the Wright. .*385 
Aeroplane, success of the Far- 
man 54 

Aeroplane test, the Wright. *393, 423 

Aerotube flying machine *447 

Agricultural mission 170 

Air, investigation of upper 55 

Air brake, use of 271 

Air brush, use of *368 

Airships and aeroplanes European. *40 

Airship disaster *430 

Airship, French 166 

Airship, how to construct 151 

Airship, Prof. Myer's 356 

Airships, War Department's speci- 
fications 98. 

Alaska's boundary, records on.. . .391 
Aluminium, autogenous soldering 

of 439 

Aluminium experiments *27 

Animals, humane slaughtering of .184 
Animals, hospital for small. ... *184 

Ankle support for skates *14 

Anode and canal rays 309 

Arc of Peru, measurement 79 

Armored cruiser "F," Germany. .326 

Assouan dam, enlargement 74 

Audubon, defense of 311' 

Audubon and his snake story. . . .351 

Audubon movement 139 

Audubon, nature faker '. . .59 

Autogenous soldering of alum- 
inium 439 

Automobile acetylene light, novel 

use of *256 

Automobile bus . . *144 

Automobile carnival and hill 
climb 271 



Automobile horn *280 

Automobile, producer gas-driven. 255 

Automobile races 244 

Automobile sled, Dr. Charcot's. . *388 

Automobile tire covering *13 

Automobiles for viticulture 427 

Automobiles, smoky 218 

Automobiles and meca, knowledge. 459 
Autos that- pass in the air, me- 
chanics, of *405 

Aviation prizes, list of 256 

Ax attachment for sawing logs.*207 

B 

Bale tie, an improved *64 

Basin model 167 

Basket holder for fruit packers.. *99 

Balloon, how to construct *224 

Balloon material 439 

Balloon varnish 183 

Balloons, making hydrogen for.. 374 
Balloons, use of, for preventing 

hail *262 

Battleships "Delaware" and 

"North Dakota" *276 

Battleships, Japanese *241 

Battleship "Kansas" *424 

Battleships "Virginia" and "Min- 
nesota" *421 

Battle test of a 12-inch turret. . .406 

Beaches, raised ocean 19G 

Bell piano *207 

Belting, steel 355 

Better rails, to secure 346 

Birds, North American, groups 

of *332 

Blackwell's Island Bridge, safety 

of 366 

Blind, magazine for *351 

Blowpipe, a convenient *99 

Books, insect enemies of *413 

Boots, seven-league *140 

Boxmaker's cutter *115 

Luther Burbank, work of *260 

Bracket hose reel *447 

Briarcliff stock car race *308 

Bricks, sand 163 

Bridge across East River. . . . *73, 77 
Bridge, Blackwell's Island, 

198, *217 
I Brooklyn Bridge, new terminal 

and approaches *89, 94, 127 

Brooklyn Bridge, safety of 270 

Bridge, Quebec 178 

Bridge testing in Egypt 131 

Bridges, compression members in. 406 

British navy *161 

Building, fireproof 243 

Burry, John 199 

Buttons, manufacture of .206 

! c 

Cab signaling on locomotives. . . .443 

Campanile, New York *305 

Camp on wheels *315 

Canal boatman's device 459 

I Canal, progress on N. Y. barge. . . 90 
Can for milk *131 

I Car advertising, moving cards 

J for *47 

Carbon bisulphide experiments 

i with *221 

, Cars, double-door 162 

| Casting tool *247 

Catalogues, uniform size 459 

| Caterpillar tractor *345 

Catskill water supply, criticism 

| of 326 

Cave air, how used *353 

Celluloid, dangers of . ; 56 

"Cement mortar, decomp. in sea 

water 462 

| Cereals, world's production of . . . 90 
Chair and cabinet combined. .. .*207 
Charcoal, decolorizing power of . .238 

Charred ceiling, the 334 

.Chartreuse trade mark 12 

Check valves, attachment for...*315 

Cheese cutter, a computing *376 

Chess in three dimensions *76 

"Chester," scout cruiser *180 

Chinese steamship line 395 

Chromograph 368 

Churn, novel *208 

Cinematograph in medicine 199 

| City of towers 366 

Cleaner, electric *355 

Clock, the largest *375 

! Clock with single wheel *293 

Clothes line clamp *247 

Clothes pin, a novel *14 

Clutch, safety for elevators. ... *115 
Coal dust and mine explosions . . . 78 

Coal mine deaths ". . . .311 

Coar tar 316 

Coast artillery, range and posi- 

! tion finders *349 

Coffee, caffeinless 258 

Coin counter, a new 23 

Color photography in medicine. . .107 
Color photography, screen plate. 294 
Comet, Halley's *259 

i Compass-testing station, German. *445 
Concrete, reinforced in shipbuild- 

| ing 199 

Concrete hotel *109 

' Concrete mixer, portable *64 

Condensers, jet, and Chicago — ■ 
Gulf canal *4JJ 
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Copper-clad steel 347 

Cotton, absorbent, danger In .... 457 

Crane, foundry 180 

Croton watersheds, capacity of. *365 

Cruisers, scout, trials of 218 

Cutter for box makers .*115 



Dam enlargement at Assouan. ... 74 
"Delaware" and "North Dakota," 

battleships "276 

Derailments, cause of .259 

Detector, wireless *170 

Diamonds, Lemoine's artificial. ..123 

Dock, largest fresh-water '201 

Door, turnstile 238 

Draft regulator and ventilator. . .115 
"Dreadnought" cruisers, British.*389 

Drydock, substitute for *463 

Dwellings, concrete, built in sec- 
tions 295 



Earth axis, shafting of *274 

Earth rotation demonstrated *82 

East River bridge, number fiye..254 

Eiffel tower, new clock on 47 

Electric heating, departure In .. . 334 

Electric renovator *355 

Electric traction on steam rail- 
roads 254 

Electric trains under New York 

rivers 39 

Electrical apparatus, signal 

corps. *441 

Electrical engineer, making of . . . . 91 

Electricity in dining cars 42 

Electro-galvanizing patent suit.. 446 

Elevator, electric, original '460 

Engraving machine, Ourdan .... *185 
Excavation, government and priv- 
ate 138 

Explorations, German Orient So- 
ciety "289 

Eyeball, ever-shifting '227 



Fare register for cars 76 

Parman's prize-winning flight... *92 

Fermentation, researches 462 

Filler, wood, transparent. 182 

Filter, new type of *376 

Fire at Parker building 74 

Fire damp indicator *25 

Fire escape, alarm *208 

Fireless locomotive *314 

Fireproof buildings 243 

Fire tests for skyscrapers 386 

Fish doctoring . '150 

Fishes, decapitated and divided.. 314 

Fish line float *131 

Fish, ozone in transportation of. 391 

Flag, stars in U. S *463 

Flareback prevention in guns. ... 22 

Flash lamp *279 

Flying as a sport 139 

Flying machine, aerotube '447 

Flying machines and government. 79 

Flying machine prize ; . .189 

Flying machines, nature's *140 

Flying machine, specifications for 

army 9 

Fog dispersion 98 

Folding washing machine *356 

Forest destruction, land erosion. '372 

Forest, national 274 

Forest preservation 290 

Forestry, bureau of '295 

Fork, gathering and loading. . . .*376 
Foucault's pendulum experiment. '98 
Fourth dimension explained. , 202, 351 
Freight transportation, reduc, 

cost . 459 

Fruit pests, extermination of. . . .123 

Frying pan *280 

Furnace stack, accident to 259 



G 



Gage, an Improved marking *14 

Garden implement *208 

Gas and electricity, rates 199 

Gas and hygiene 27 

Gasoline trap *247 

Gas phosphorescence and meteor 

trains *329 

Gas stoves, safety connection for.*131 
Gatun dam, Investigations for. ..346 
Gelatin molds, making casts In . *445 
Geometry and mechanics, rela- 
tions of *204 

Glass fabrics in industries 39 

Gluten bread and cracker frauds. 219 

Gobelin tapestry works '96 

Gorgas, medical work of 454 

Government, cost of 438 

Graham bread 462 

Grenades, sling for hand 27 

Gunfire, under-water 138 

Gunnery, Japanese 27 

Guns, modern, and flareback 22 

Guns, recoil of 12*7 



Hailstones, structure of 350 

Harbor channels, lighting *197 



Heat flywheel 346 

Heat penetration into the soil ... 42 

Heat stresses and cracks .388 

Heavens in April *219 

Heavens in February '75 

Heavens in January *9 

Heavens in June, the '387 

Heavens in March *163 

Heavens in May '307 

Heavens in July '455 

Helicopter, test of . *276 

High-pressure fire system, : N. Y..218 

Horses, leather shoes for. 411 

Horseshoes, safety plate for *13 

Hose nozzle *356 

Hose nozzle sprayer '208 

Hospital for animals '184 

Hudson-Fulton celebration 170 

Hudson memorial bridge, great 

arch »253 

Hudson tunnel construction 270 

Hudson tunnel traffic 162 

Human machines, efficiency of..*130 

Hydrogen, cheap '330 

Hydrogen, generation of *292 

Hydrogen, pure, from carbides. . . 54 



"Ibuki," turbines for *299 

Ice boat, motor *180 

Ice creeper, an *14 

Ice making, natural, in tropics . . 58 

Ice tongs, weighing '115 

Ice yacht *142 

Igniter, gas engine *247 

Illumination, safe 143 

Incandescent gas lamp *396 

Indians of Mexico *44 

Insects that are eaten. » *63 

Inspection locomotive, new....*335 

Invention, oddities in . '316 

Inventions in foreign countries. .183 
Inventions, recently patented. . ..464 
Inventors, chance for 180 



J 

Janssen, death of Prof 6 

Japanese battleships '241 

Jesup, late Morris K 78 

Jet propulsion 178 

Jetties, southwest 106 

Jupiter, eighth moon of .351 



"Kansas," battleship 424 

Kelvin, Lord, memorial service... 56 

Key West railroad 106 

Kites, messages by 162 

Kites, new forms *79 

Knot, what is a marine? 12 

Korn's apparatus, commercial 

test 460 



Lamp, incandes., without vacuum. 454 
Lancehead snake, extracting 

venom from *374 

Lancehead snake venom 327 

Lantern slides and positive paper 

pictures 445 

Lawn sprinkler :..:;:::.:*..... *14 

Leather shoes for, horses.- 411* 

Lens, a new photographic 58 

Leper colony, Philippine *461 

Levees, Mississippi, break in....*128 

Lifebelts, new types of *228 

Life saving congress 179 

Lifting jack "279 

Light, how speed is measured . . . *46 

Light visibility 296 

Lighting harbor channels '197 

Lime beton 255 

Linen, printed records on 407 

Lock for vehicle seats *14 

Lock, safety, for switch stands.. *99 

Locking device for screws '315 

Locomotive design, British rail- 
way *272 

Locomotives, fireless *314 

Locomotives, hammer blow of... 275 

Locomotive, high power *108 

Locomotive testing *121, 166 

Locomotives, cab signaling on. . . .443 
Longevity, Metchnikoff's theory 

of 347 

"Lusitania," coal consumption ... 326 



M 

Machine molding, system of. . . . *355 
Magic squares, mode of making.. 391 
Magnetic survey of the Pacific. . *112 

Mail delivered and received '13 

Mail, ocean, bill 178 

Manhattan bridge erection. . .•73, 77 
Manhattan bridge, firit cable. ...454 

March of intellect, the. "393 

Mars, water vapor on '201 

Mathematical prize 75 

McAdamite 183 

Measures of length, testing. "80 

Mecca, Cal., location 43 

Meerschaum, deposits of 263 

Merchant marine, decadent 22 

Merchant marine, improvement. .291 
Metals, cutting with oxygen. . . ."328 
Metropolitan Life tower '305 



Micrometer attachment *131 

Military Academy "177 

Milk can *131 

Milk supply, automatic "220 

Milling process 291 

Mine blasting invention 107 

Mining accidents 106 

Mining, placer, new method of. ."47 

Monolith, first cored 307 

Monorail system, Tunis "108 

Mosquitoes, extermination of 255 

Motor boating "146 

Motor-boat race to Bermuda. . ."442 

Motor-boat racing craft *431 

Motor chair invented by a 

woman *76 

Motor for winter traction "12 

Motor industry, overdevelopment 

of 336 

Moth proofing of woolens 27 

Motor wagon, military trans- 
port •292 

Mountaineering in the Him- 
alayas '137 

Mountain railway, Virgl '437 

Mutoscope and talking machine. *292 



National Academy of Sciences. . .327 
Natural resources, conservation 

of 366 

Natural resources, Mr. Hill on.. 386 

Naval criticisms 243, 259 

Naval power, our rank as sec- 
ond , 386 

Naval programme, British ......290 

Navy and naval criticism 122 

Navy, criticism of 183 

Navy, defects in 238 

Navy, recent criticisms 90, 95 

Navy, the attack on 38 

Navy, the Reuterdahl attack. *53, 60 

Navy, training in "440 1 

Navy yards and warship con- 
struction 22 

Needles, pins, hooks, and eyes... 370 

Neptune, identification of 183 

Nest, traveling 183 

New Jersey-New York suburban 

service 438 

New York piers should be' in- 
creased 90 

Niagara Falls Power Co. tunnel . . 454 

Nines, casting out the 371 

Numbers, curious facts about, 

222, 371 

Numbers, curiosities of 459 

Nut lock "171 



Observation swing, a novel *99 

Observatory, public *221 

Oceanographic museum «312 

Oil fuel in British navy 254 

Olive oil plant, destructive pest 

of 370 

Optical illusion, another 331 

Organs, mechanical "244 

Ourdan engraving machine *185 



Pacific Scientific Inst, of Hono- 
lulu 55 

Panama canal, year's progress.. 74 
Panama canal, change of locks.. . 22 

Panama canal cost 54 

Panama canal, Engineer Stevens 

on 346 

Panama canal, plan and condi- 
tion of "410 

Panama, healthy condition at... 270 

Panic and railroads 290 

Paper from sugar cane 456 

Parcel post rates, reduction .... 455 

Patent Office frauds 162 

Patent Office in 1907 55 

Patent Office salary, increases. . .438 
Patent suit, electro-galvanizing. .446 
Patents and trade marks, protec- 
tion for 367 

Paving block machine *269 

Pearls, Mexican, cultivation of.. 397 

Pendulum experiment, first 123 

Penna. Railroad improvements ... 74 
Pennsylvania tunnel progress.... 54 

Perkin medal, award of 114 

Photographic bas-reliefs "57 

Photographs with tapestry ef- 
fects *206 

Photography, electrical waves 

in 332 

Piano, bell *207 

Piano players *279 

Pictures by wireless telegraphy. '412 

Pigeon whistles, Chinese *394 

Pinhole diaphragm "309 

Pipe and rod lifting tongs "447 

Portland cement production .... 333 

Plane, improved *171 

Planet, new 179 

Planets, some phases of "298 

Poetry and speech, inquiry '181 

Post card instruction 328 

Postage stamp vending machine. *280 
Postal automobile in France .... 367 

Postal railway In Berlin 367 

Postal rate reduction 423 

Power dam in North Carolina . . *3, 6 
Power transmission mechanism. •415 

Practical forestry, for 327 

Precious stones and radium.... 42 



Preserving eggs, method of 394 

Prize for mathematical solution. 75 



a 



Quebec Bridge, report on 290 



Racks for coats, wraps, etc '415 

Radio-activity of leaves 390 

Radium and gem making 42 

Radium, cheaper 26 

Radium, quantity of 371 

Rail lock and tie plate *356 

Railroad, a miniature '28 

Railroad in Alaska . . . •. "29 

Railroad, Key West 106 

Railroad point adjuster, auto- 
matic 31 

Railway accidents, British and 

American .254 

Railway accidents, decrease in. .386 
Railway employees, carelessness 

of 331 

Railways, safety devices on 270 

Railway safety devices, govern- 
ment tests of 438 

Range finder *349 

Rats, destruction of 76 

Rats, destruction of, by virus. ...206 
Redwood preservation in Califor- ( 

nia 95 

Reflecting telescope, largest. .. .*409 

Refuse receptacles, Paris *257 

Respiratory apparatus for min- j 

ers *30 | 

Reuleaux's mechanical move- 
ments *204 

Reuterdahl attack on navy. . . *53, 60 

Review of the year 1907 4 

Revolver grip *147 

Road train, gas-electric "114 

Roads, spraying with tar.. 326 

Rubber growing in Sumatra ..... 107 

Rubber statistics 1907 219 

Rutile 98 



Submarines, shipping to Philip- 
pines *335 

Submarines vs. battleships. .... .178 

Subway, capacity of 406 

Subway express stations 270 

Subway tunnels, Brooklyn .....290 

Sun, annular eclipse of.., '350 

Sun dial, a new .*414 

Sun dials *425 

Sun storms . . . : "31 

Switchboard plug *356 

Suspended railways for Berlin... 257 



S 



Safety devices, exposition of.... 107 

Safety devices, interest in 58 

Sand building bricks . 163 

Sand plow for saving ships..* 37, 42 

San Francisco, relic of 205 

Sash lock *247 

Saturn's rings *246 

Saw handle *415 

Saw swage «447 

Scale preventer, new 330 

Scientific American medal, 

award *408 

Scientific American, Puck's con- 
ception of *278 

Scientific congress, Pan-American.242 

Scientists at play 239 

"Scientists' Corner" suggested... 39 
Seeing from Paris to Rome. . . .*457 

Sellers, death of Dr. C 43 

Senate, Scientific American, 

N. Y. Sun 306 

Serum treatment in scarlet fever.455 
Serviss, death of Garrett P., Jr. . 31 

Sheet piling "115 

Shipbuilding, a record 41 

Shipbuilding, the world's 327 

Shoes, new process of making. .*220 
Sight, electrically transmitting. . "64 
Sighting device for agricultural 

implements ...\ "13 

Signal corps, electrical appa- 
ratus "441 

Signal lights for breeches buoy. "7 

Signals and accidents 106 

Skyscrapers, fire . tests for 386 

Slaughtering of animals "184 

Snow shovel, novel "14 

Soap-nut tree 259 

Soap-nut tree seeds 223 

Soap trees 331 

Soil fatigue 463 

Solar engine inventors, sugges- 
tion for 331 

Solar power plant, a new *97 

Sound transmission Ill 

Sound waves, control by "371 

Space curved? Is it 390 

Spark-producing metals 97 

Specific gravity, finding the. .. .392 

Speech, scientific inquiry on '181 

Spider's nest 167 

Spike, railway *207 

Spoke-pulling device *64 

Sponge, fishing, boat for *325 

Sprinklers in large buildings. 59, 331 

Stadium, Syracuse *148 

Stamp-affixing machine *171 

Star and crescent, origin of . . . ."334 
Stars, morning and evening. ... *110 
Static machines, material for. ..131 

Steamships, growth of 127 

Steel belting 355 

Steel rail problem 122 

Step ladder, folding "356 

Stereophotography, Lipmann's. ."242 
Stevens, death of Francis B....423 

Stope drill competition 297 

Street lighting, automatic, in 

London 334 

Subjective colors 314 

Submarine construction 198 

Submarine diving bell *237 

Submarine fishing boat *325 

Submarine, salvage dock for.... '257 



Tank, experimental 167 

Tank, reinforced concrete *220 

Tank, towing »428 

Tarantula, habits of 23 

Target practice, U. S. Navy....*ll 

"Taxi-cab," an old-time 299 

Taxidermist, a famous "83 

Taximeter in old Rome *456 

Tea and tea drinking 114 

Telegraphy, oral system of....*395 

Territory added to Alaska 75 

Thill coupling *279 

Tideman and experimental tank. 167 
Timber famine predicted. ...... 62 

Timers, improvements in *152 

Tire filler 130 

Tissot's respiratory apparatus... ."30 

Tobacco hanger "279 

Tongs with adjustable jaws. .. .*415 
Torpedo attack on "Florida". . . .*456 

Torpedoes, speed of 326 

Tower, Metropolitan Life *305 

Towers, city of 366 

Town refuse, disposal of 410 

Toy, novel *208 

Trachodont *262 

Traction engines, gasoline . . "453, 458 
Traction motor for winter. ..... . *12 

Training ship "Severn" ........ *297 

Train shed, removal of '429 

Trains a cause of derailment. ... 59 

Tramway, an aerial 56 

Tramways, rail-less 411 

Transatlantic record, lowering 

the 386 

Transatlantic records 198 

Transatlantic travel 54 

Traut, J. A 243 

Tree trunks, twists in 460 

Trolley car poles, attachment 

for *315 

Tube, Pennsylvania 178 

Tunnel, Hudson, crookedness of. .178 

Tunnel, Hudson River •124 

Tunnel, Hudson, traffic 162 

Tunnels, lowering traction *240 

Turbine and engine 122 

Turbine, anomaly 422 

Turbine, double-flow 438 

Turbines for the "Ibuki" .'*299 

Turbine, Parsons 203 

Turbines in the TJ. S. Navy 107 

Tyler, death of Miss 423 



Umbrella, unique *208 

Ultra-violet rays, detector for. ..298 



Varnish, balloon 183 

Veneer machine, a large *80 

Violin player, automatic *395 

"Virginia," battleship *421 

Vise, a universal bench *76 

Visible speech 43 

Vision, acuteness of 143 



W 

Warship building at navy yards. 22 

Warship, fastest afloat 74 

Warships, disposition of arma- 
ment on 43 

Warship, gas driven 454 

Warships, the fastest afloat *10 

Washing machine "171 

Water, sterilization of 201 

Water supply, Catskill 162, «165 

Weather forecasts 43 

Weather ' vane "272 

Weed burning machine "429 

Weighing machine, automatic. . .*47 
Weights and measures, how test- 
ed "93 

West Point *177 

Whalebacks, sending to sea.... •129 
Sir William White on American 

navy 306 

Wicker lifeboat 334 

Wilkinson, Dr. Asa W 98 

Window glass, machine for 347 

Winter fires *24 

Wireless statistics 139 

Wireless telegraph detector. . . . .*170 
Wireless telegraphy, aboriginal.. 83 
Wireless telephoning, transat- 
lantic 82 

Wire stretcher, improved *13 

Wrecks at sea, causes 42 

Wrench, improved *208 

Wright aeroplane experiments . . . 347 



Young, death of Prof. C. A. * 43 
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NO METAL TOUCHES 
THE LEG 

Made with the Celebrated 

CUSHION RUBBER BUTTON 
CLASP 

OF YOUR HABERDASHER 

Cotton Pendant, Nickel Pl;ite, 35c 

silk PeiM.-mt, Gold Plate, 50c 

mailed on receipt o£ price 

GEO. FROST CO. 

SoleMakers, Boston 

GOOD ALL THE YEAR ROUND s_ 



MENNEN'S 



BORATED TALCUM 

TOILET 
POWDER 



,J^F^ for After Shaving. 

^^Bft^fW^S^ Insist tbiit your barber uses 
^*S3a*(W^^ Mennen's Toilet Powder after he 

shaves vou. It is autiseime. ami will prevent 

any of the many skin diseases often contracted, 
A positive relief for Prickly Heat, Chilling ami Sunburn, 

ami all afflictions of the skin. Kemoves .ill odor of perspiration. 

(Jet Me linen's — the original. bold everywhere, or mailed for 

«;> cents. SAMPLE FREE. 

O Elf II A. K II M EX N EN C«., Newurfc, X. J. 



KEROSENE MARINE MOTORS 

This motor uses kerosene, vaporizing it by an 
entirely new method from heat of exhaust pipe, 
and does not draw charge into base of engine. 
Uses 20 per cent. Less Fuel than on Gasoline, 
and gives 10 per cent. More Power. 

Uses regular jump spark ignition. 
Write for catalog. A motor that 
will save you money. Spe- 
cially adapted to work 
boats. Unusual opening 
for agents. Ten sizes, 1 , 
2 and 3 cylinders, 2)4 to 
27 H. P. cup 

llu Hit IE MOTOR CO. .,_- 

IttenafeStoM, iMmit.Hii-h, 'IJOi&aI 




Your pen from your pocket will not slip if you fasten it with 







Fits anf pen, inter- 
changeable 
German Silver, 10c. 
Rolled Gold. 2»C. 
M your stationer's or by ma"! 
CONSOLIDATED SAFETY PIX CO. 

131 Farrmid Street, Rloomfleld, X, J fc 



RU HBE R STAMP MAKING. — THIS 

article describes a simple method of making rubber 
stamps with inexpensive apparatus. A thoroughly 
practical article written by tin ait:ateur w boh as had ex- 
perience in rubber stamp making. One illustration. 
Contained in SUPPLEMENT 1110. Price II cents. For 
sale by llunn & Co. and all newsdealers. 



Cotton textile fabric, Coventry Companv. 

UU.5IM, G",508 
Cream separators, centrifugal, Empire Cream 

Separator Co G!). "»•("> 

Dairy products, certain, McDermott Dairy Co. 09,407 
Dental appliances, tools, and supplies, cer- 
tain. II. L. Sanfonl G0.52S 

Disinfectant, anlisepl ic, and deodorizing 
preparation, Schoellkopf. Hartford & 

i'ltiiinu Company (ifl„ r t20 

Electric outlet boxes. Appletuii Electric Co.. (U».r>:i2 

Enamel, certain, (i. II. Baker t;il,4:U» 

Engines and parts thereof, internal combus- 
tion. Loane-lliltz Engineering Co. of Bal- 
timore City ....... 00-, 1-15 

Explosives, high, E. I. du Pont do Nemours 

Powder Co .. 00,478 

Fancy goods, furnishings, and notions, cer- 
tain. Young, Smyth. Field Co 00.531 

Fat or oil compound, vegetable, India Rolin- 

ing Co GO, 104, G0,45G 

Feed, stock. Dock & Coal Co 60,451! 

Fertilizers. American Fertilizing Co G0.475 

Fishing linos, Wllllnin Shakespeare Jr. Co... t>U«4C0 
Flour, wheat, Farmers' Milling & Mercantile 

Co 4 GO-,464 

Flours, -wheat. Western Flour Mill Co 60.474 

Foods, certain, N. N'igro G0,45S 

Foods, certain, llolbrook (iroceiy Co G0.406 

Foods, certain, Vittucci-Magnnno Inc G0,47o 

Furniture, certain, E. E. Drvden 60,477 

Game, card, G. W. L. Edwards G9,4."i0 

Glrssware. certain, (Jill Brothers Co... 00,481, <50.4S2 

Gloves, Elite Glove Co. G9.533 

Governors and steam pumps, centrifugal, 

Gardner Governor Co 60,-140 

Hair, certain preparations for the, H. E. 

Nichols . 00,402 

Hoisting machinery, certain. North Coast Dry 

Kiln Co ., 60,540 

Knives, clasp, Oscar Burnett Foundry Co.... GO. 447 

Liniments for rheumatism. Kane ifc Bell 60,518 

Logs, timber, and lumber, Gomila-Demack 

Lumber Co G0.423 

Lubricating materials, certain, L. Aonueborii 

Sons 60,413 

Lye, potash, and caustic soda, James Pyle 

& Sons 60.515 

Magazine, weekly. Vogue Co 60.5:50 

Meal, cotton seed, rtan Antonio Oil Works.... 60,402 
Medicated plasters. Soc. ta Frod.ti. Cbim.co 

Farmac.ci. A. Bertelli & C 60,407 

Medicine, proprietary herb, (J. A. Eldridge & 

Co 09,544 

Medicines prepared from roots, barks, flow- 
ers, and fruits-, 1. M. Brami 60, 400 

Milk, evaporated. Base & Caldwell 60.451 

Nail polish. Miller Bros 00,521 

Ointment. It. It. Neshitt 6!). 525 

Ointments, veterinary. Electric Hoof Oil Co.. 60.MO 
Packing, hose, ami belting, certain, J. F. 

Grossmiiler 69.51G 

Pamphlets, leaflets, circulars, etc., J. It. 

Crouse 60,500 

Paper bags. Union Bag &. Paper Co 6!), 542 

Paper, certain", (iermania Importing Co 60,441 

Paper, liber building and sheathing, W'eit 

& Sons Paper Co 00.4S7 

Parasols and umbrellas. Cravenette Co 60.476 

Pens, stylogrnphic. J. \V. Laughlin 60.444 

Pills. Barclay & Barclay «»,4**i 

Polish and cleaning material, certain, E. 

Gradinger 60.424 

Powder, guns, E. I. du Pont de Nemours 

Powder Co 60.470 

Pulleys, sash. American Pulley Co (50,434, 60.4*5 

Punch, alcoholic, Strohmeyer it Arpe Co 60.472 

Remedies for certain diseases, Earl's Best 

Pliarmacal Co 60,400 

Remedies, synthetic coal tar, Farhenf abriken 

of Elherfelil Co 00,512 

Remedy for certain diseases, N. C. Poison. 

60.404. 60,405 

Remedy for certain diseases, O. II. Smith 00,400 

Ribbons. John V. Farwell Co 60,517 

Ribbons and handkerchiefs, International Rib- 
bon Works 60.514 

Rubber belting. Fairbanks Co 60.511 

Rubber boots, fini-ham Rubber Co 60, 535 

Rubber water bottles and syringe bags. Na- 
tional India Rubber Co. .....,,,. 60.524 

Salve. Woolley Salve Co 00.40S 

Sauces. Oscar & Co 60,450 

Seed, timothy. Albert Dickinson Co ("1.4:1.1 

Sheetings and drillings, l'iekens Mill 60,526 

Shirts, coats, psints. and vests, woolen, J. 

II. Rice & Friedmann Co 6!).5.'iS 

Shoes, leat her, Marshall & Ball (in, 537 

Shoes, lent her and canvas, F. M. Hodgdon . . Gu.530 

Silver plated wore, Wm. A. Rogers 611,548 

Spectacles and nose glasses, Welker & Han- 
cock Optical Co 60.543 

Soap, W. K . Freeman 0M.422 

Soaps, Great Atlantic & purine Tea Co 00.425 I 

Soaps, L. T. Fiver et Cie 00,430 

Stoves and parts thereof, Buckwalter Stove 

Co G0,5«0 

Suspenders, garters, belts, mid arm bands, 

Loekhart-MacBean Co GO, 520 

Tea. S. S. Pierce Co 69,461 

Tobacco stems. Kentucky Tobacco Product 

Co 60,4S4 

Toilet preparations, certain, L>. R. Bradley 

& Son G0,4S9 

Toilet preparations, certain. Parisian Insti- 
tute of Hair Culture & Facial Treat- 
ments G0,403 

Tools, certain cutting. S. Oshnru & Co G!»,4N6 

Toy figures. Sackman Brothers Co 00,440 

Valves. Kniidsen von Kothen Mfg. Co 60,442 

Wax, ironing. Iron-Ola Co 60,401 

Worsted, wm ileu, and sil 1 piece goods and 

dress goods, Priestleys Limited 60,527 

Yarns. Nonldeutsche Wollkammerei & Kamm- 

garnspinnerei . 69,440 

Yarns, sewing cotton, thread, etc., DoIIfuS- 

Mieg 6a Cie. Kociete anonyuie 00,438 




A Remarkable Test 
That Proves the 
Standardization 
of the 



Tlirthr/r ra,ii!l,r 
after c«tnjtlrtlti*j tlm 
6W tttiit: liiatl test. 

Without doubt the severest test of mechanical 
excellence and accuracy to which an automobile was ever 
subjected was the recent Interchangeability Test in London, 
made with three 10 horse-power stock Cadillacs, under the 
supervision of the Royal Automobile Club. 

The cars were completely dismantled and the parts 
thrown together into one confused mass, from which a dis- 
interested technical committee picked parts at random and 
reassembled three "new" cars. These cars were then tested by 500 miles continuous 
running, at an average speed of 34 miles an hour. When you consider a variation of 
one one-thousandth of an inch in any vital part would have meant failure, you will 
appreciate this overwhelming victory for Cadillac skill, accuracy and workmanship. 

With this minute carefulness of finish comes absolute dependability of service 
and economy of maintenance, for the Cadillac gives more real travel and enjoyment, 
per dollar expended, than any other car in the world. Send for Booklet No. 47 telling 

" The Truth About the Automobile and what it Costs to Maintain One" 
compiled from owners' sworn statements, showing actual mileage and outlay. Also 
get Catalogue T 47, describing A\odel T — four passengers — 01,000; Model S 
Runabout— 3850. 

Prices include pair dash oil lamps, tail lamp and horn. 

CADILLAC MOTOR CAR COMPANY, Detroit, Mich. Member. 




Paris after dismantling 



\m 



- A. L. A. H. \ 




'Aladdin 




lUCpCp Gas En gi n e 



& Producer 



30 to 400 H. P. 
1 H. P„ I Hour, I Pound 

Coal. cli;irco;il. coke, 
lipnile. Send for catalog 

fe and testimonials. 

WEBER GAS ENGINE CO. 

Box 423 

Kansas City, Ma., U. S. A. 



SUMMER COTTAGE 



SAVE CONTRACTOR 



,-■ (low 

:cted, :it) per c 



AND 

uplete, e< 



LABOR BILLS 

>rv >1i,k rut to tlutu Iwlit 



Easy to Build with our Perfect Sawed 
and Fitted Knocked Down House. 

And no tool but a hammer needed. An amateur 
- in fact anyone who can hit a nail with a ham- 
mercan put upour perfectly sawed out, complete 

?> KNOCKED 
DOWN HOUSE 

"Aladdin"' Summer Cottages are made in 
four styles, from $<*8to$2V8; the above is 
a 5-room cottage, sitting-room 11x16, and 
four Sxli) rooms. 

" Aladdin" AutoGarages . $6° to $230 

"Aladdin" Boat Houses . . $49 to $129 

"Aladdin" Dwelling House. . . .$492 

Six rooms complete, inHuiiinir patent, lath and 

pl.il 

nd dressed 



I P« 



ind hai 



-best clear In 
inRtrin-tloiis ,ai 
Catalogue 1-. 



NORTH AMERICAN CONSTRUCTION COMPANY. Bay City. Mich. 



LET US BE YOUR FACTORY 

STAMPINGS. MODELS. EXPERT WORK 

THE GLOBE MACHINE A>» STAMPING CO. 

U?0 Hamilton St.. Clevclnnd, O. 



DEI 



MflKHai*! 



( -OrliaKEiieincs, Brewers' 
and Buttlers' Macuinerv. THE VIL'l'ER 
MFG. CO., 899 Clinton St.. Milwaukee, Wis. 



MODELS 



&. EXPERIMENTAL WORK. 

Inventions developed. Special .Macbinerv. 
E. V. BAILLARD. 24 Frankfort Street. New York. 



^3 W T "T\ "T\ ¥7^ T*> Expert Manufacturers 

t\UDD£il\, Fine Jobbing Work 

PARKER, STEARNS & CO., 228.229 South Street. New York 



HEADQUARTERS FOR 

DIES TOOLS SPECIAL 
MACHINERY & MODEL WORK 



VANADIUM STEEL CASTINGS 

STRONG- TOUGH— I'XIFO KM 

The very best and most satisfactory materi.il for connect iujr rods, crank 
shafts, iTut gears and otnerj, arts rerjiiiriiigf; real strength and toughness- 

Better Than Bronze or I»rop Fofslug-* 
More actua! service— more satisfaction. We ran use wood or metal 
■aticnis. Metal ran be t'u rnishtjd either case hardened or suitable 
for tempering. We guarantee a strentt ti of fr«m "0,0il0 to H .uO> 
pounds to the square inch, Send specifications for quotation. 1'roinpt 
shipments. Write today for our booklet on N'aiuidium Steel. 
SKtt' PIMM 'ESS S.TfiKI. fO., 1»'J l!iv.'r St.. ll.ir^hnll. 91I«|i. 




$60 



GOES LIKE SIXTV 

SELLS LIKE SIXTY' 
I SELLSFORSlXTY 

GILSON 

Igasolcne 

'NGINE 

of Pumping. Cr^am 

mMatt, Churns. \V ash Ma- 

uDea.etc. FSEE TE1AL 

, Astfflrcataloi-allfiizes 

GiLSON Mfg. CO. 30$ Puk St. F«t tfieUietan, Wia. 



LABELS. 

'Amlierine 'Mult Beverage.' " for a mild in- 
fusion of malt and hops, Robert Port- 
lier Hreivlngr ('<>. 

'Cat Tails," for cigars, C. It. Ilenseliel Mfjr. 

'Coclc-Tail Sardines." for Norway sardines in 
olive oil. J. M. C'liaininin 

"Elite." for eijiars, V. I?. Ilenseliel Mfg. 
I Co 

"Ever Bright Metal Polish," for a metal 
polish, ii. Sloecker 

"High Bred," for compound rye whisky, W. 
Hartman 

"Hot Springs Npeeitk- Disks." for n remedy 
for tlie blood, stoinaeh. bowels, liver, and 
kidneys. Hot Springs Medicine Co 

"Land Mark," fnr cigars, C. B. Henschel 
Mfg. Co „ 

'Old Faith ful," for cigars, C. B. Henschel 
Mfg. Co 

"l'ugh's Magic Liniment," for a liniment, 
l'ugli Brothers Co 

"Robertson's Salve," for a salve, J. C. 
Thomas 

"Small Brew." for a mild fernientel and car- 
bonated Infusion of malt mid Imps, 
Robert Portlier Brewing Co T ,. 

"Tunny Bare," for a combination washkit, 
S. Lord 



RIDER AGENTS WANTED 

in each town to ride and exhibit sample 
Bicycle. Write /or special offer. 

We Ship on Approval7(!MoN/<? cent 
deposit, allow 10 DAYS FREE TRIAL 
and prepay freight on every bicycle. 
FACTORY PRICES on bicycles. tirej 
ndries. Do not buy unti 1 you receive .ur cat- 
ilogsanJteamoiiTHtt/icara'o/'pricesandlKarvetous specialoffer. 

MEAD CYCLE CO., Dept. s 269, Chicago, III. 




JJ.2t7 
I4.2J4 
14,245 
14,241 
14,251 
14,244 

14.24S 
14,240 
14.243 
14.2411 
14.250 

14.21(1 
14,252 



If made In metal. 



I53-1S9'S. Jeffe 



& ELECTRIC WORKS 

>n Street. Chicago 



Experimental & Model Work 

Cir. A advice free. Wm. Gardam & Son. 221 Fulton St.N.Y 



ELECTKIC (iOODS.-Bic Tat. 3 cts. 
Agents. Ohio l-llectric Works. Cleveland, <>. 



M0DELS| c 

SSTABU5HEQ ItSlSi mi 



CHICAGO M0DELWORKS 



H E F T & UUlVl PAN Y «mf SI u" ■h! ri« ri "l ul Id 1*™ 

CHICAGO, U. S. A. 



PRINTS. 

"Illne Grass Hog Reini'ily.' for n hog reniedv, 

nine (1 rass Stock Ileni.-dv Co 2,297 

"Blue Grass Poultry Remedy." for a poultry 

remedy, Rlup Grass Stock Remedy To 2.20C 

"Reckitt's Blue." for Iduhic Reckitt & Sons, 

Ltd 2.20S 



MASON'S NEW PAT. WHIP HOIST 

for Outrigger hoists. Faster than ^levators, and hoist 

direct from teams. Saves handling at less expense. 

[Uaiiitl. by VOLNEY \V. MASON & (^O., Inc. 

Providence* R> !•* U< fc*. A. 



LEARN WATCHMAKING 

We teach it thoroughly in as many months asit 
formeny took years. Does away with tedious appren- 
ticeship. Money earned while studying. Positions se- 
cured. Kasy terms. Send for catalog. 
ST. LOV1S WATCHMAKING SCHOOL, St. UuU.Mo. 



SEALED PROPOSALS. 

SR.V LED PROPOSALSendorsed"Proposalsfor Hydro- 
therapeutic and Prolonged. Bath Equipment and 
Construction for Uiica, Pougbkeepsie an* Binghamtoo 
State Hospitals,' 1 will be received by the State Com- 
mission in Lunacy, at the Capitol, Albany, N. Y., up to 
3 o'clock, P. M., on the 24th day of June, 1903, when 
they will be opened and read Publicly. Proposals shall 
be accompanied by a certified check in the sum of Five 
Hundred Dollars for the work at each institution, and 
the contractor to whom the award is made will ^e re- 
quired to furnish Surety Company bond in the sum of 
Two Thousand Dollars for i he work of each institution. 
'1'he right is reserved t,o reject any and all bids Draw- 
ings and specifications may be consulted and Hank 
form of proposal obtained at the Utica State Hospital, 
Utica. N. \ ., Poughkeepsie State Hospital. Pou^h- 
keepsie, N. Y.. Bingham ton State Hospital, 3ii]ghamt»n, 
N. Y., or at the office of the State Architect. Complete 
sets of plans and specifications will fce furnished to 
prospective bidders, upon reasonable notice to, and in 
the discretion of, the Staie Architect, Franklin B. 
Ware. Albany, N. Y. 
T. E. McGAKR, Secretary State Commission in Lunacy. 



INVENTORS 



low estimate and best expert 
THE EAGLE TOOL CO. 



We manufacture M ETAL 
SPECIALTIES of all kinds. 
to order : largest equipment ; 
lowest prices. Send perfect sample for |~™ p^ |~~ |~~ 
ow — estimate and_liest expert advice ' ' *■ ^— ^~ 
Dept. A, Cincinnati, O. 



FOR SALF:. -Compound Bail Patent, for railroads 
and street car lines. Cromer dfc Hanger, Linden, Texas. 



K3JJI Magical Apparatus 

P aL f*^m Grand Book Catalogue. Over 701 engravinus 
25c. Parlor Tricks Catalogue, free. 

MARTIXKA & CO.. Mfra.. 4;tdSisth Ave., New Yorfc 



NOVELTIES & PATENTED ARTICLES 

MANUFACTURED BY CONTRACT. PUNCHING OLS. SPEC AL (MACHINERY. 
E.KOHI6SL0W STAMPING STOOL WORKS. CLE WE LAW). 0. 



rc-^" Chemical Analyses 

t .. J IndtistrlsiL products examined and working 
^*^ forntulasprovided, processes improved, coun- 
sel and expert evidence. Assay of ores, alloys, water 
and fuels, etc., etc. Inventors assisted; instruction, 
Established 1882. Monadnock Laboratory. Chicago. 



S TA MP CO. 

» Steel stamps, le.tte.rs * figures 
bridgeport conn. 




?Su USE 6RINDST0NESP 

If 80 we can suppi? you. All si2eB 
mounted and u n mounted* always 
kept in stock. Rememoer, we make a 
Epecialtyof selecting stones tor all spe- 
cial purposes. Semi for catalogue " I." 

The CLEVELAND STONE CO. 

2d Floor. Wilshire. Cleveland. 0. 



Engineering News 

*— ^ {ILLUSTRATED) *— W 

214 Broadway, New York 

The leading weekly Engineering paper of the world, devoted to the interests of Civil, Mechanical* 

Mining, and Electrical Engineers. 100 to 125 pages weekly. Send for free sample copy. 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent I 
in print issued since 1SG3, will be furnished from 
this office for 10 cents, provided the name and i 
number of the patent desired and the date be 
given. Address Munn & Co.., 3G1 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
J going list. For terms and further particulars 
* address Munn & Co., 361 Broadway, New York. 



The Edison Concrete House 

How it is constructed, how much it will cost, is it practical from an architectural and 
engintering standpoint? These and other important questions relating to the structure 
are discussed in a good, thorough, illustrated article published in Scientific American 
Supplement 16S5. Price 10 cents by mail. Order from your newsdealer or from 



MUNN & COMPANY, Publishers 



361 Broadway, New York, N. Y. 
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Scientific American 



June 



1008. 



Garden Hose 

Rubber Belting 

Steam Packing 

Rubber Specialties 

N. Y. BELTING & PACKING CO. 

l_l MITED 

91 and 93 Chambers Street 

NEW YORK 

Write for Catalogue 



BAUSCH &. LOMB=ZEISS 

Stereo Binoculars 

Were the first in the field, and still lead by reason 
of undisputed superiority. No other glass gives 
stereoscopic effect — that is, shows objects in their 
true relative positions. Send for booklet. 

€J OUR NAME ON A FIELD GLASS, PHOTOGRAPHIC LENS 
MICROSCOPE, LABORATORY APPARATUS, SCIENTIFIC OR 

ENGINEERING INSTRUMENT IS A MARK OF QUALITY. 



Bausch & Lomb Optical Co. 



Cazl Zeiss, Jena 
Offices 
New Yott 

Boston 
Chicago 




George N. Saegm uller 
San Francisco 
Washington 
London 
Frankfort 



ROCHESTER, N. Y. 



QEM J^rVIIISJ AIR RIFLE 
FOR MEN 



Pneumatic Gun operated by com- 
pressed air same as rocs drills, 
pneumatic hammers, air brakes, 
etc. Not a toy or spring gun. Ten times more 
force than any such. Shoots through more than 
one-half inch pine. For all kinds of small game. New take-down 

Eitt^rn. Great gun for summer outings. One thousand shots cost only 
t» or fi fteen cents. Fully guaranteed. Sent prepaid in United States 
ami parcels post countries upon receipt of $'2.50. Trade supplied by 
leading jobbers or direct. Agents wanted. Illustrated circular free. 

BENJAMIN AIR RIFLE & MFG. CO.. 609 N. Broadway, St. Louis, Mo. 




THE BRISTOL CO. 

Manufacturers of 

Bristol's Recording Instruments 

for Pressure, Temperature 
and Electricity, 

ALSO 

The Wm. H. Bristol Electric Pyro- 
meters arid Patented Smoked Chart Recorders 
The most complete line of Recorders 
in the world for all uses. 
Send for Catalogue 
THE BRISTOL CO. Waterbury. Conn. 

Branch ( 114 Liberty St., New York 
Offices; i 45 Vesey St., New York 




LEARN TO BE 




A WATCHMAKER 

Brad ley Poly lectin Ic Institute 

lliiH'!i-;:i :il Dtif.iirt uwhl 

Pyuria r Illinois 

Formerly Ptirsona HoKilojftHi! Tnni. 

IjLir^-sl ami Ftp it WftMl Nnhatil 

in Amli-rErh 
Wb teach Watch Wwfc . Jewelry, 
pibirravi]ip H Clocfc Worll T Ojitfo*. 
Tuition T-i'Jisnnal)]*, BAA.nl nm] 
m...iiL- near sclio*! fct mot'lentfe rule*. 
Stud ft.rCnfiilfJK'Cf lafnrtrrirloh. 



CRUDE ASBESTOS 

DIRECT FROM MINES 

R.H.MARTIN, 



PREPARED 
ASBESTOS FIBRE 
lor Manufacturers use 



OFFICE. ST. PAUL BUILDING 

220B'way, New York. 




A MONEY MAKER 

Hollow Concrete Building Blocks 
Best. Fastest. Simplest, Cheapest 
Machine. Fully guaranteed. 

THE PETTYJOHN CO. 
615 N. 6th Street, Terre Haute, Ind. 




RADIUM STORAGE BATTERIES 

WITH OR WITHOUT INDICATORS 

Indicator removes all doubt as to working condition of your battery. No 
Automobile is properly equipped without it. No more Ignition Troubles. 
Simple construction, positive in action. Can be used for Lighting and 
hundreds of other purposes, in fact wherever a small source of electrical 
power is required. Write for valuable booklet, facts and Price List. 

GENERAL ACCUMULATOR AND BATTERY CO., 128 Second Street, MILWAUKEE. WIS. 



YOU CAN MAKE M50 to $ 300 A MONTH 

easily and more too, selling STANTON IIOTJSE Jk WINDOW WASHERS, the simplest, 

most practical and durable device ever invented tor cleaning Windows, Window casings, Plate glass, 
Porches, Porch ceilings, •oor steps. Tile floors, Carriages, Railroad coaches, etc. Not an exj^ri mn n C, 
but a proven practical success. Hundreds sold and not a complaint. Instantaneous " hit " wherever 
demonstrated. Every home, factory, and store where running water is accessible isa prospecn've 
ImvtT. Easy to demonstrate, easy to sell, because a household necessity. Honest, wide-aw : ike men of 
ability can makefrom $150 to $b00 a mouth or more. To such, we offer one of the most liberal coin 
mission propositions ever made ay a manufacturer. Yon art- the man we w:int if you mean business. 

The STANTON HOUSE A: WINDOW WASllElt consists ofahandleof hollow 
seamless steel tubing {light as wood) of different lengths, fitted at one end with hose connections and a 
perfect water valve for regulating flow of water. At other end is attached a round brush in which is 
encased paienteit aluminum '^sprayers." You simply attach lawn or house hose to handle. The water 
goes up thrVUijk the handle, is sprayed through the brush on to the okject to be cleaned. The constant 
flow of water tAtQUgkihe krnsh while in oner.ititn, keeps it clean and absolutely free of dirt and grittv 
substances, making it impossible to scratch windows orpolished surfaces. A pate nterl " goose necx ' ' 
prevents* drop of water running down ham lie into your sleeve. With a STANTON WASHER, 
one person can clean more windows or more square feet of surface in a f e^v huursthan two men could 
in adaybydippinga brush into a bucket. It is easier to handle, does quicker and better work cheaper 
than it can be done any other waj. 

No. 1 outfit, with -2 ft. handle, is made especially to clean all kinds of wood work, but particularly 
to wash entire houses. Price $4.00. 

No. 2 outfit, with 4 ft. handle and a short fibre fcrush is made for scrubbing floors, porches, 
steps, etc. Price $4.00. 

No. 3 outfit, with either 6 or 8 ft. handle and a fine, soft brush is for windows and polished sur- 
faces. Price $5.00. Alt handles and all brushes are interchangeable, su that you may choose any com- 
bination you like. 

Special Offer— No. 3 and either Nos. 1 or 2 will be sold for $8-n0, Nos. 1 and 2 for $7.00. 
Send at «nce for illustrated descriptive matter and special proposition to agents— it's one of the most 
liberal ever made. Dealers wanted everywhere. Write for prices and terms. Your money back i 

GEO. R. STANTON, 1310 West Main St.. Decatur, III. it,*. 




washer does not give entire satisfaction 
nee— MlUlkin Nat. flunk, Decatur, III. 



60 YEARS* 
EXPERIENCE 




Trade Marks 
Designs 
Copyrights &c. 

Anyone sending a sketch and description day 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. HANDBOOK on Patents 
sent free. Eldest agency for securing patents. 

Patents taken through Munu & Co. receive 
special notice, without c harg e, in the 

Scientific American. 



A handsomely illustrated weekly. 



Largest cir- 
Terms, $3 a 



culation of any scientific journal, 

year; four months, $1* Sold by all newsdealers. 

MUNN&C0 361Broadwa»,N eW Y 0r R 

Branch Office. 626 F St, Washington. D. C 



Business 

^Chances 

Alongthe 

W New Line 

Are you in- 
terested in 
new towns, 
the exceptional 
opportunities offered 
in them, and the open- 
ing up of a new country ? 
If so, it will be worth 
your while to send for 
pamphlets and folders 
descriptive of the new 
Pacific Coast extension of the) 

Chicago 

Milwaukee & St. Paul 




Railway 



It is now in course of construction through the Dakotas, Mon- 
tana, Idaho and Washington, to Seattle and Tacoma. This 
extension passes through an unusually rich diversified farming, 
stock-raising and dairying country, and will develop rapidly. 

Exceptional opportunities are offered merchants and investors 
in the new towns now being opened. 

Maps and descriptive booklets regarding 
this new country are free for the asking 



F. A. MILLER 

General Passenger Agent 
CHICAGO 



W. S. HOWELL 

Ceneral Eastern Agentl 

381 Broadway, NEW YORK 



A Startling Discovery in Photography 

™e ISOSTIGM AR LENS 

The I'rudurtof a >*ew Mea. fifl per cent. cheaper liinn miy nther imftsUpTiviU. 
liUHH) buM to data. Used hj V.S.&nd British Cuveriimt-iiU and many 
i-nlle-pea. IsuHilianitni flt tlifl Kodaks* 
by our LIBERAL our ea-ftacuti limy Chaasj t licir old-Piyle Photo Lrcnaes for ilie> I§onttjrmaT, the 
EXCHANGE SYSTEM batf of ml atiaHiipiriMB. Describe fOBT lr"Tia and \vi; will utter nigral u i rms. 

WILLIAMS, BHOWN & EARLE. Oepl. a. 018 Chsilnut B|r«»l» Philadelphia, Pa. 
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Mullins Steel Boats Can't Sink 

— the fastest and safest boats built. Made of pressed steel plates, with air 
chambers in each end like a life boat, they are absolutely safe. Faster, 
lighter and more buoyant than wooden boats — practically indestructible — 
they don*t leak, crack, dry out or wear out, and every boat is absolutely 
guaranteed. The ideal boats for pleasure, summer resorts, boat liveries, etc. 
Send for catalog of Motor Boats — Marine Engines 
—Row Boats — Hunting and Fishing Boats, 
THE W.H. 3111 IXINS COMPANY. 11 H Franklin St., Salem, Ohio. 
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DRAWING PENCILS. Made in 16 degrees. 6B to 8H 

THE FINEST IN EXISTENCE 

Sold by all Stationers and dealers in artists* materials. Sample sent toall parties interested on receipt of 10c. In postage stamps 

A. W. FABER, 49 Dickerson Street, Newark, N. J. 



The Holsman Automobile 



Rides 

Like a 

Carriage 




1907 Sales Over $600,000.00 

THE STANDARD of hich-wheeled automotjiles 
and the pioneer of this type. The only high- 
wheeied automobile manufactured that has a 
record in a public contest— and Holsman records 
date back to 1902. Every part of every machine 
guaranteed. 

Repairs Average Under $3.00 per Month 

Hi»li wbeelsallowsolidrutber tires tn be used 
without aflecting riding qualities, and this in- 
sures "going the journey." A lilitckeiiiiUi or 
waeonmaker can make all ordinary repairs. 
Splendid hill-climbing power. Send for complete 
free illustrated catalogue. 

The Oldest and L orjrest Manufacturers of 
Carriage Automobiles In the World 

THE HOLSMAN AUTOMOBILE CO. 

Room 5 14Monadnock Block, Chicago. III., U.S.A. 




COLD GALVANIZING 



IMPORTANT PATENT DECISION 

An important de- 
cision lias just been 
rendered by Judge 
Cross of the Circuit 
Court of the United 
States, District of New 
Jersey, in favor of the 
Hanson & Van Winkle 
<(>., of Newark. N. J.. 
and Cbicaeo. 111., and 
against the United 
States Electro-Gal- 
vanizing Company of 
B iooklyn, New 1 ork, 
for a new process ot electro-galvanizing. 

IN EQUITY ON FINAL, IIEAKINCS 

The Hanson & Van Winkle Co. took up this fleht 
single handed some six years ago. and have conducted 
it at great expense, feeling confident of final success. 

This seems a particularly opportune time to call the 
attention «f all those interested in galvanizing pro- 
cesses to the perfection to which the Hanson 3c Van 
Winkle Company has brought this art and to the fact 
that their salts and processes have now been authori- 
tatively declared to be free and clear of infringement 
on this patent, which bad heretofore been asserted to 
be all-controlling. Whatever may lie said of its 
validity as against others, as against the salts 
and processes of this company the patent is of no 
effect. 

While the process of the HSnsOft & Van WinklpO m- 
pany, as installed by their expert*, is pimple and inex- 
pensive, their intention la t% install at once in the 
larger cities, outfits in connection with their improved 
mechanical devices in order to show prospective users 
the advantage of their methods. 



16 Ft Steel Launch with 

complete 

£96 



18-21-25 foot launches at proportion- 
ate prices. AN launches fitted with 
two-cycle reversing engines with speed 
controlling lever; simplest engine made; 
starts without cranking, has only 3 moving 
tarts. Steel rowboats. $20.00. All boats Pttei 
with water-tight compartments; cannot sink, 
need no boat house. We are the largest manu- 
facturers of pleasure boats in 
■I the world. Oiders filled the day 

they are received. We sell direct to "* 
user, cutting out all middlemen's 
prollts. Free catalogue. 



MICHIGAN STEEL. BOAT CO. 

1332 JefTerson Ave., Detroit, Slirlttgran 



A Wonderful Automatic Pump 

For supplying running water in summer hotels and 
resorts, sanatorium a, irrigation purposes, dairy farms and 
country houses, the 

Niagara Hydraulic Ram 

has no equal. Requires no attention; no cost 
for repairs. Write for Hooklet AA and guar- 
anteed estimate. We furnish Caldwell Tanks ami 
Towers. NIAiARA HYDRAULIC ENilNE CO. 
140 Nassau St., N. Y. Factory: Chester, Pa. 
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SINTZ 



1 r>Mml?r ftp BM *i 3farlui> 
KiiL'Lm'. Full Urnki* IJnr.-iQ 

r.iLiH-r t; u ;l r. m i <■■.■.! L 
Simple, ihirablu, M9Qffl>fosU 
Hjrlit wtLjtrit, Thtrffe'llj: Ijai* 
umkL All parts LatHCJHnge* 
ahlft, oWavn uiuler pit feet t<fll- 
tot, etewBvP. AbwliiLe 
guoraDla? for fnieycar 
Catalog FEtutfroei 

in v l snrrz; co» 




HANDY FOR. THE POCKET 

A tliTOC-folcl best fiimllty :*prlii£ -tempered SLeel 

Kule Jd-ln. wide, 4-liicb Jnlnts, one tout lime. 

.. 2oc- each, in mpiai bound 

f^SS2Q leiiLlier rase, Sic. Ninki?! 
I ^:A.w£.'s.^g .. plated, lite. Mtrn. Two fiiot 
| . . f , „;..,— ,.i,^„-„,.^ lon^jj.jug), joints, rour.foid, 
aiimi' whltli. In centE. 

Cn;iraTiteflfl for aecnrtiE'y aunt relintiilUy, Jutt the 

tool lor all antfliutntea eveTywiiere, 

>'< nfl fur X■\'i-t>Hltl■ ftituhtif Su. IR-Jf 

TIIK I- I*. HTAUKF.TT <'«.. Alhol. llaaa.. (T.B.A. 




1™ RoHte ZT r * Lamps 

For llonie, Store and Street 

"We also manufacture Table Lamps, 

Wall Lamps, Chandeliers, Street 

Lamps, Etc. 100 Candle Power 

seven hours ONE CENT. No 

Wicks. No Smoke. No Odor. 

Absolutely safe. THEY SELL AT SIGHT. 

Exclusive territory to good agents. B3F" Write for 

catalogue and prices. 

CUiranry Solar Light Co.Dept g. Chicago 




IliBRlCATlS 5 
ANYTHING 



SIMD 

FOR 

MMNI 

_ FfJCE 
C11AJTDN ST. 

CHBEst,YacafA:^f£USA 
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